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1.  INTRODUCTION 

One  of  the  missions  of  the  Ballistic  Vulnerability/Lethality  Division  (BVLD),  Survivability/ 
Lethality  Analysis  Directorate  (SLAD),  U.S.  Army  Research  Laboratory  (ARL)  is  to  conduct 
vulnerability  analyses  of  combat  systems.  The  Ground  Systems  Branch  (GSB)  of  BVLD 
has  the  responsibility  to  perform  vulnerability  analyses  on  ground  armored  vehicles  using 
computerized  geometric  descriptions,  A  combinatorial  solid  geometry  (CSG)  target  de¬ 
scription  of  the  system  being  studied  is  required  as  input  to  the  vulnerability  models  used 
In  GSB.  This  target  description  must  adhere  to  certain  standards  so  the  analyst  can  easily 
adapt  the  description  to  the  vulnerability  model.  This  report  outlines  the  required  guide¬ 
lines  for  creating  a  standardized  CSG  target  description  of  ground  armored  vehicles. 
These  guidelines  are  provided  so  that  the  target  descriptions  received  in  GSB  will  be  simi¬ 
larly  built  and  compatible  with  the  various  vulnerability  models  used  in  GSB.  The  authors 
assume  that  the  reader  has  prior  knowledge  of  CSG  techniques  and  terminology, 
BRL-CAD,  and  the  Multi-Graphics  EDitor  (MGED).  Detailed  information  on  the  CSG 
method  can  be  found  in  Bain  and  Reisinger  (1975);  Kuehl,  Bain,  and  Reisinger  (1979);  and 
Ellis  (1992).  Muuss  (1991)  provides  information  on  BRL-CAD. 

2.  BACKGROUND 

Previously,  most  target  descriptions  were  created  in  relatively  low  detail  and  under  the 
guidance  of  a  vulnerability  analyst.  These  descriptions  were  created  in-house  following 
an  informal  set  of  standards,  and  each  target  describer  followed  a  basic  description  struc¬ 
ture.  This  informal  structure,  known  by  the  analyst,  allowed  for  easy  investigation  of  the 
target  description  and  adaptation  of  the  description  to  various  vulnerability  models  used 
in  GSB.  Over  the  years,  target  descriptions  have  become  more  complex,  and  the  demand 
for  lethality  analyses  against  a  wider  array  of  targets  has  Increased.  Consequently,  a  larger 
and  more  diverse  group  of  describers  (e.g,,  contractors  and  other  government  agencies) 
has  been  creating  target  descriptions.  As  a  result,  the  analyst’s  ability  to  guide  the  develop¬ 
ment  of  the  descriptions  has  deteriorated,  leading  to  descriptions  of  a  varied  structure  often 
unusable  by  the  analyst.  In  fact,  the  target  description  may  be  completed  before  the  ana¬ 
lyst  has  access  or  input,  which,  in  many  instances,  causes  the  description  to  no  longer  be 
easily  interrogated  by  the  analyst.  Adapting  descriptions  to  vulnerability  models  has  be¬ 
come  a  laborious  effort  as  many  changes  must  be  made  to  make  the  descriptions  and  the 
models  compatible.  Therefore,  to  decrease  the  amount  of  time  and  resources  required  to 
support  a  vulnerability  analysis,  the  development  of  a  formal  set  of  target  description  stan¬ 
dards  has  become  necessary. 

3.  STANDARDIZATION  OF  TARGET  DESCRIPTIONS 
3.1  The  Hierarchical  Structure 

When  a  target  description  is  initiated,  solids  are  combined  into  regions,  and  regions  are 
then  grouped  into  a  hierarchical  structure  that  represents  a  vehicle.  To  obtain  this  hierar¬ 
chy,  planning  and  forethought  are  needed  to  ensure  that  the  structure  of  the  description 
is  easily  understood  by  the  diverse  group  of  people  who  will  utilize  it.  An  understandable 
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structure  is  achieved  if  certain  elements,  such  as  solid  and  region  names,  units  of  measure, 
and  coordinate  systems  are  consistent  throughout  all  target  descriptions.  The  following 
sections  present  the  fundamental  elements  needed  to  create  a  standardized  target  de¬ 
scription,  beginning  at  the  solid  level. 

3.2  Coordinate  System 

A  reference  point  (i.e.,  the  origin)  on  the  target  must  be  defined.  All  target  descriptions  built 
by  or  for  GSB  will  use  the  X,Y,Z  right-handed  coordinate  system.  Theoriginofaturreted 
vehicle  is  located  at  the  intersection  of  the  axis  of  turret  rotation  and  the  ground  surface. 
The  positive  X  axis  points  to  the  front  of  the  vehicle,  the  positive  Y  axis  points  toward  the 
vehicle’s  own  left,  and  the  positive  Z  axis  points  up.  Figure  1  shows  the  coordinate  sys¬ 
tem  for  a  turreted  vehicle. 

Since  the  coordinate  system  refers  to  the  axis  of  turret  rotation,  this  policy  does  not  suffice 
to  specify  the  origin  location  for  turretless  vehicles.  For  these  descriptions,  a  reasonable 
substitution  has  been  made.  The  origin  will  be  the  intersection  of  the  ground  surface  and 
a  convenient  point  along  the  left-right  midplane  of  the  vehicle.  The  axes  will  point  in  the 
same  direction  as  the  axes  for  turreted  vehicles.  Figure  2  shows  the  coordinate  system 
for  a  turretless  vehicle.  By  choosing  the  origin  in  this  manner,  the  target  describer  can  take 
advantage  of  the  symmetry  of  the  vehicle. 

3.3  Units  of  Measure 

As  a  general  rule,  vulnerability  models  in  GSB  assume  that  the  target  descriptions  are  in 
millimeters.  Although  the  MGED  allows  English  or  metric  units  of  measure,  converting  be¬ 
tween  units  may  cause  changes  in  the  geometry  due  to  round  off.  If  the  description  is 
created  using  English  units,  the  description  should  be  converted  to  metric  units  before 
checking  for  overlaps  and  voids. 

3.4  Naming  Conventions 
3.4.1  Solids 

The  hierarchical  structure  of  the  target  description  begins  with  the  solid,  which  is  the  sim- 
plest  element  of  solid  geometry.  A  solid  is  defined  as  one  of  the  basic  geometric  shapes 
or  primitives  available  for  CSG.  The  MGED  primitives,  or  basic  solid  types,  are  listed  in 
Table  1 .  All  solid  names  should  be  suffixed  with  a  “.s”.  For  example,  Itidler.hub.s  is  indica¬ 
tive  of  the  primary  solid  describing  the  left  idler  hub.  Although  POLYs,  SPLs,  and  HALFs 
are  available  in  the  MGED,  some  vulnerability  models  do  not  currently  accept  them. 
Therefore,  they  should  not  be  used  when  creating  a  description  for  a  vulnerability  analysis. 


3.4.2  Regions 

In  the  target  description,  a  region,  the  space  occupied  by  a  solid  or  a  combination  of  solids, 
represents  an  actual  component  of  the  vehicle.  One  should  construct  a  coherent  target 
description  by  creating  meaningful  region  names  that  reflect  the  primary  solid  name  and 
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Figure  1 .  Coordinate  Axes  of  a  Turreted  Vehicle. 
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Figure  2.  Coordinate  Axes  of  a  Turretless  Vehicle. 
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suffix  all  region  names  with  a  “.r”.  For  example,  the  region  lUdler.hub.rconsisXs  of  the  solid 
ItJdler.hub.s. 

Suffixing  solid  and  region  names  allows  the  target  describer  and  analyst  to  easily 
interrogate  a  vehicle.  For  example,  regions  and  solids  with  unique  suffixes  permit  efficient 
global  searching  and  text  manipulation. 


Table  1 .  Basic  Solid  Types 


SYMBOL 

NAME 

ARS 

ARBITRARYTRIANGULAR-SURFACED  POLYHEDRON 

ARB 

ARBITRARY  CONVEX  POLYHEDRON 

ELLG 

GENERAL  ELUPSOID 

POLY 

POLYGONAL  FACETED  SOUD  (DO  NOT  USE) 

SPL 

NONUNIFORM  RATIONAL  B-SPLINE  (DO  NOT  USE) 

TGC 

TRUNCATED  GENERAL  CONE 

TOR 

TORUS 

HALF 

HALF  SPACE  (PLANE)  (DO  NOT  USE) 

RPP 

RECTANGULAR  PARALLELEPIPED 

BOX 

BOX 

RAW 

RIGHT  ANGLE  WEDGE 

SPH 

SPHERE 

RCC 

RIGHT  CIRCULAR  CYUNDER 

REC 

RIGHT  ELLIPTICAL  CYUNDER 

TRC 

TRUNCATED  RIGHT  CYUNDER 

TEC 

TRUNCATED  ELUPTICAL  CYUNDER 

3.4.3  Groups 

A  group  is  a  collection  of  regions  that  represents  a  system  within  the  actual  vehicle  (e.g., 
main  gun,  fuel  system,  and  fuel  tanks).  Group  names  should  be  meaningful  to  enable  the 
analyst  to  determine  which  components  are  contained  within  the  group.  For  example,  the 
group  Itidler  could  contain  It.idler.hub.r,  lt.idler.arm.r,  Itidler.rim.r  and  ItJdler.tire.r,  which 
are  representative  of  the  left  idler. 

Examples  of  groups  of  a  sample  target  description  are  provided  in  section  3.8,  Target  De¬ 
scription  Tree  Structure. 

3.4.4  Acceptable  Characters 

Throughout  the  target  description  building  process,  it  is  important  for  the  describer  to  care¬ 
fully  select  solid,  region,  and  group  names.  The  names  should  reflect  the  common  names 
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of  the  components  being  described  to  allow  for  ease  in  interrogation  of  the  target  descrip¬ 
tion.  To  facilitate  keyboarding  while  interrogating  the  description,  names  should  be  created 
exclusively  from  the  following  list  of  characters. 

•  a-2  (lower  case) 

•  0-9 

•  .  (dot) 

•  -  (dash). 

Special  characters,  other  than  the  dot  and  dash,  are  not  acceptable,  as  they  can  cause  the 
various  vulnerability  models  to  fail. 

3.4.5  Maximum  Name  Length 

Name  length  of  solids,  regions,  and  groups  should  be  limited  to  no  more  than1 5  charac¬ 
ters.  The  MGED  can  accommodate  individual  node  names  of  16  characters;  however, 
some  vulnerability  models  cannot  and  may  truncate  the  16th  character. 

3.5  Geometry  Methodology 

3.5.1  Region  Formulation 

Solids  are  combined  into  regions  using  three  logic  operations:  intersection  (+),  differerice 
(-),  and  union  (u).  The  maximum  number  of  logic  operations  used  to  formulate  a  region 
should  not  exceed  100.  The  MGED  cannot  evaluate  a  region  defined  by  more  than  100 
operations;  consequently,  the  target  describer  cannot  interactively  visualize  the  result  of 
the  operations  with  the  “E”  command. 

Logic  operations  should  not  be  performed  using  regions  (e.g.,  regionl.r  u  solid1.s— region2.i). 
While  the  MGED  can  accommodate  such  operations,  not  all  vulnerability  models  can; 
therefore,  logic  operations  should  be  performed  only  using  solids  (e.g.,  reg/onl.r  u  solid1.s  — 
solid2.s). 

3.5.2  Component  Formulation 

Each  component  of  a  vehicle  is  described  as  a  single  region  or  a  group  of  regions  in  the 
description.  Selected  regions  are  then  grouped  to  represent  systems  of  the  actual  vehicle. 
This  methodology  will  allow  for  an  accurate  analysis  of  the  vehicle. 

When  the  armor  of  the  vehicle  is  created  from  several  types  of  material,  each  element  of 
the  armor  package  should  be  described  and  uniquely  identified.  The  armor  package 
should  then  be  grouped  to  include  all  the  elements  of  the  armor. 

If  a  region  or  group  of  regions  is  translated,  the  region(s)  should  be  pushed  to  move  all 
translations  to  the  solid  level.  The  geometry  of  the  vehicle  will  then  be  based  at  the  solid 
level,  which  allows  for  easier  editing  of  the  target  description. 

Instancing  should  not  be  used  when  creating  components,  since  currently,  the  use  of 
instances  does  not  allow  for  unique  identification  of  regions.  Regions  must  be  uniquely 
identified  for  vulnerability  modeis  to  produce  correct  results. 
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When  describing  components  containing  other  elements,  such  as  fuel  lines  and  water 
lines,  consideration  must  be  given  to  assure  that  the  components  are  modeled  similar  to 
the  actual  components.  These  components  can  be  modeled  two  ways.  Either  the  exterior 
surface  and  the  interior  are  both  described  separately  to  represent  the  components;  or  the 
exterior  surface  is  described  as  one  solid  component,  with  the  effective  percentage  modi¬ 
fied  to  represent  the  density  of  the  exterior  surface  containing  the  interior  elements.  The 
components  should  never  be  modeled  as  the  interior  elements  only,  as  this  may  lead  to 
false  vulnerability  results  due  to  the  lack  of  masking  in  the  target  description. 

Ammunition  with  sufficiently  large  diameter,  currently  greater  than  30  mm,  should  be  de¬ 
scribed  explicitly  to  include  the  exterior  casing  and  the  interior  explosive  components.  With 
the  explosive  component  described,  the  analyst  can  more  correctly  determine  the  reaction 
caused  by  the  impact  of  a  penetrator  on  the  ammunition. 

When  exteriorcomponentsof  the  vehicle  extend  into  interior  space  (e.g.,  vision  blocks  and 
gun  tube)  the  exterior  and  interior  portions  should  be  described  separately  and  explicitly. 
This  is  critical  for  a  compartment-level  vulnerability  analysis  because  all  interior  compo¬ 
nents,  except  crew,  fuel,  and  ammunition,  are  implicitly  incorporated  through  empirically 
based  curves.  If  interior  and  exterior  portions  of  a  critical  component  are  not  described 
separately,  then  the  component’s  contribution  to  the  loss— of— function  (LOF)  may  be 
double-counted. 

3.5.3  Overlaps 

A  law  of  physics  states  that  no  two  objects  can  occupy  the  same  space  at  the  same  time. 
A  slightly  revised  version  of  this  law  holds  true  for  target  descriptions:  no  two  regions  should 
overlap.  Various  tools,  such  as  rtcheck  in  the  MGED,  must  be  used  to  check  for  overlap¬ 
ping.  Checks  for  overlaps  should  be  processed  using  a  small  tolerance  (0.3-mm  overlap 
and  50-mm  cell  size)  at  various  aspect  angles  to  ensure  that  no  overlaps  exist.  The  mini¬ 
mum  azimuths  that  should  be  processed  are  0°,  30®,  60®,  90®,  120®,  150®,  180®,  210®, 
240°,  270®,  300°,  and  330®.  The  minimum  elevations  that  should  be  processed  for  each 
azimuth  are  0®,  30°,  45®,  and  60®,  as  well  as  one  azimuth  at  90®elevation. 

3.5.4  Contour  Geometry 

The  use  of  the  ARS  solid  is  recommended  for  contour  geometry  because  it  is  more  efficient 
than  a  series  of  ARBs,  from  both  a  creation  and  a  maintenance  standpoint.  Contoured 
components  are  usually  measured  by  recording  a  series  of  water  lines,  and  the  points  re¬ 
corded  on  these  water  lines  are  precisely  what  is  needed  to  characterize  an  ARS.  The  ARS 
enables  the  describer  to  create  a  continuous  solid,  whereas  the  use  of  multiple  ARBs 
introduces  the  possibility  of  creating  gaps  in  the  target  description  where  each  ARB  meets 
an  adjacent  ARB.  If  the  component  is  large,  such  as  a  turret,  the  use  of  ARBs  can  also 
inadvertently  lead  to  the  previously  mentioned  problem  of  having  more  than  1 00  opera¬ 
tions  in  a  region  (refer  to  section  3.5.1).  Each  of  these  ARBs  must  be  included  in  a  region 
by  the  union  operation.  The  ARS  solid  is  the  more  compact  contour  geometry  representa¬ 
tion,  which  allows  easier  geometric  maintenance  and  modification.  The  target  describer 
can  edit  the  ARS  solid  with  the  MGED  using  the  “in”  command.  Figure  3  shows  an  example 
of  an  ARS  turret. 
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Figure  3.  ARS  Turret. 


3.6  Region  Characteristics 

3.6.1  Region  Identification  Number 

Each  region  that  represents  a  material  component  of  a  vehicle  is  given  a  unique  name  and 
a  region  identification  (ID)  number.  Also,  each  region  is  assigned  a  region  number  by  the 
MGED.  ID  numbers  are  used  by  the  vulnerability  model  to  identify  the  components  of  the 
target  description.  One  result  of  a  vulnerability  analysis  might  be  a  list  of  all  the  ID  numbers 
in  the  target  description  representing  components  that  were  impacted  by  the  projectile  or 
by  spall  or  by  both.  This  list  contains  only  the  ID  numbers  and  not  the  descriptive  region 
name  given  to  the  components.  To  determine  which  components  were  impacted,  the  ana¬ 
lyst  must,  for  a  given  shot,  look  up  the  ID  numbers  in  the  region  ID  table  of  the  target  de¬ 
scription.  This  problem  can  be  alleviated  to  some  degree  if  the  target  description  is  sepa¬ 
rated  into  systems  that  are  identified  by  a  distinctive  range  of  ID  numbers.  For  example, 
the  components  belonging  to  the  fuel  system  should  be  given  ID  numbers  in  the  range 
2000  to  2999.  Then  the  analyst  can  quickly  identify,  without  referring  to  the  region  ID  table, 
that  any  ID  number  in  the  2000  series  would  be  a  representation  of  a  component  that  is 
part  of  the  fuel  system.  This  can  save  the  analyst  a  significant  amount  of  time  when  a  large 
number  of  shotlines  is  being  reviewed  and  no  further  identification  of  the  components  is 
required.  ID  numbers  111  and  9999  are  reserved  numbers  used  by  several  vulnerability 
codes  and  should  not  be  assigned  to  regions  in  the  target  description.  Each  main  system 
of  a  vehicle  is  listed  in  Table  2  along  with  the  associated  range  of  ID  numbers.  When  need¬ 
ed,  the  ID  numbers  can  be  multiplied  by  a  factor  of  1 0  for  target  descriptions  with  greater 
than  9998  unique  regions. 

3.6.2  Material  Code  and  Effective  Percentage 

Each  region  is  also  assigned  a  material  code  and  an  effective  percentage  to  allow  it  to  emu¬ 
late  the  properties  of  the  component.  Regions  with  identical  ID  numbers  must  also  have 


Table  2.  Region  ID  Associations  for  Target  Descriptions 


20-199  CREW/PASSENGERS  * 

1000-1999  ARMOR  STRUCTURE 

1000-1499  HULL  ARMOR  STRUCTURE 
1500-1999  TURRET  ARMOR  STRUCTURE 

2000-2999  FUEL  SYSTEM 

3000-3999  ARMAMENT  (GUNS,  AMMO,  AMMO  STORAGE, . . . ) 

4000-4999  ENGINE.  DRIVETRAIN,  DRIVER  CONTROLS 

5000-5999  SUSPENSION,  WHEEL/TRACK 

6000-6999  ELECTRICAL,  HYDRAULICS,  COMMUNICATIONS 

6000-6499  HULL  ELECTRICAL,  HYDRAULICS,  COMMUNICATIONS 
6500-6999  TURRET  ELECTRICAL,  HYDRAUUCS,  COMMUNICATIONS 

7000-7999  FI  RECONTROL,  COMPUTERS 

7000-7499  HULL  FIRECONTROL,  COMPUTERS 
7500-7999  TURRET  FIRECONTROL,  COMPUTERS 

8000-8999  EXTERIOR  MISCELLANEOUS 

8000-8499  HULL  EXTERIOR  MISCELLANEOUS 
8500-8999  TURRET  EXTERIOR  MISCELLANEOUS 

9000-9998  INTERIOR  MISCELLANEOUS 

9000-9499  HULL  INTERIOR  MISCELLANEOUS 
9500-9998  TURRET  INTERIOR  MISCELLANEOUS  * 

*Do  Not  Use  111  or  9999 
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the  same  material  code  and  effective  percentage.  This  is  necessary  because  the  vulner¬ 
ability  models  associate  one  material  code  and  effective  percentage  with  each  ID  number. 
If  different  regions  with  the  same  ID  number  have  different  material  codes  or  different  effec¬ 
tive  percentages,  then  some  of  the  regions  would  not  be  represented  correctly  in  the 
vulnerability  model.  The  material  codes  and  associated  densities  required  for  compatibility 
with  the  vulnerability  models  of  BVLD  are  listed  in  Table  3. 

3.6.3  Air  Component  Identification 

The  Interior  of  a  vehicle  may  be  separated  into  several  compartments,  such  as  crew,  en¬ 
gine,  and  passenger.  Most  BVLD  vulnerability  models  require  that  this  internal  space  con¬ 
tain  continuous  regions  of  air  because  the  vulnerability  models  use  the  air  component  to 
determine,  for  a  given  shotline,  when  a  penetrator  enters  and  exits  the  interior  of  the  ve¬ 
hicle.  The  interior  air  component  is  also  used  to  determine  which  interior  compartment  the 
penetrator  has  entered.  Since  the  compartment  model  at  BVLD  determines  vehicle  LOF 
based  mainly  on  parametric  curves  associated  with  each  compartment,  all  internal  space 
must  be  filled  with  the  appropriate  type  of  air.  Interior  air  must  be  contained  within  the  ar¬ 
mored  structure  of  the  vehicle.  When  the  vehicle  is  designed  with  valid  openings,  such  as 
gun  ports,  open  hatches,  and  grills,  then  the  use  of  “phantom”  armor  Is  necessary.  A  “thin” 
plate  (0.3  mm)  of  mild  steel  (material  1)  with  an  effective  percentage  of  one  is  modeled  to 
provide  a  boundary  for  exposed  air.  Each  compartment  is  identified  by  name  and  air  code 
in  Table  4. 

The  region  number,  ID  number,  air  code,  material  code,  effective  percentage,  and  unique 
name  are  combined  to  create  the  region  identification  table.  An  example  of  this  table  Is 
shown  in  the  Appendix. 

3.7  Critical  Components 

In  vulnerability  models,  the  reduction  of  the  vehicle’s  ability  to  perform  a  mission  function 
can  be  determined  by  the  compartment  perforated  and  by  damage  to  components  that  are 
considered  critical.  For  the  compartment-level  vulnerability  model  to  accurately  deter¬ 
mine  the  LOF  of  a  vehicle,  certain  components  must  be  included  in  the  description  (see 
Table  5). 

The  component-level  vulnerability  model  requires  the  target  description  to  contain  the 
compartment-level  critical  components  as  well  as  other  components  that,  when  damaged, 
cause  vehicle  LOF.  For  example,  a  hydraulic  line  to  the  main  gun  would  be  considered 
critical  because  a  firepower  LOF  would  occur  if  it  were  severed.  A  criticality  analysis  is  per¬ 
formed  on  the  vehicle  to  determine  the  critical  components  of  a  component-level  target 
description.  Van  Dusen,  et  al.  (1989)  contains  an  example  of  a  criticality  analysis. 

3.8  Target  Description  Tree  Structure 

Once  the  components  of  the  vehicle  are  described,  they  should  be  placed  into  a  tree  struc¬ 
ture  which  will  allow  for  easy  interrogation  of  the  target  description.  Similar  systems  should 
be  grouped  together  as  should  subsystems  within  systems.  The  top  level  of  the  description 
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Table  3.  Material  Identification 


MATERIAL  CODE 

SPECIFIC  GRAVITY 

MATERIAL 

1 

7.7641 

MILD  STEEL 

2 

7.7641 

ROLLED  HOMOGENEOUS  ARMOR 

3 

7.7641 

FACE-HARDENED  STEEL  ARMOR 

4 

7.2038 

CAST  IRON 

5 

2.7695 

ALUMINUM  2024 

6 

1.7930 

MAGNESIUM 

7 

8.9007 

COPPER 

8 

10.9978 

LEAD 

9 

4.4824 

TITANIUM 

10 

18.6819 

TUBALLOY 

11 

0.7444 

NYLON,  UNBONDED 

12 

0.9285 

NYLON,  BONDED 

13 

1.1990 

LEXAN 

14 

1.2166 

PLEXIGLASS,  CAST 

15 

1.2166 

PLEXIGLASS,  STRETCHED 

16 

2.0011 

DORON 

17 

2.4653 

GLASS 

18 

0.9356 

RUBBER 

19 

0.6500 

WOOD,  HARD 

20 

1.0000 

WATER 

21 

0.9024 

OIL,  LUBE  OR  HYDRAULIC 

22 

0.7972 

FUEL,  DIESEL 

23 

1.6900 

PROPELLANT 

24 

1.6500 

HIGH  EXPLOSIVE 

25 

0.6809 

GASOLINE 

26 

1.3200 

FIBERGLASS 

27 

0.0803 

FOAM  RUBBER 

28 

1.0990 

PERSONNEL 

29 

1.2000 

RADIATION  SHIELDING  MATERIAL 

30 

19.3000 

TUNGSTEN 

31 

2.7695 

ALUMINUM  ARMOR  5083 

32 

2.7695 

ALUMINUM  ARMOR  7093 

33 

2.7695 

ALUMINUM  ARMOR,  OTHER 

34 

1.4917 

CANVAS 

35 

0.0001 

CERAMIC  ARMOR 

36 

0.1900 

CELOTEX 

37 

2.4500 

BORON 

38 

0.9300 

POLYETHYLENE/KEVLAR 

39 

1.3000 

RED  FUMING  NITRIC  ACID 

40 

18.7000 

URANIUM 

41 

-. - 

SPECIAL  ARMOR 
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Table  4.  Air  Code  Associations  for  Target  Descriptions 


AIR  CODE 

NAME 

01 

OUTSIDE/GUN  TUBE 

02 

CREW 

05 

ENGINE 

07 

PASSENGER 

Do  not  use  09  I 

Table  5.  Required  Components  (Compartment  Model) 


EXTERIOR  ARMOR 

INTERIOR  AIRSPACE 

CREW/PASSENGERS 

FUEL 

EXTERIOR  MAIN  GUN  TUBE 

AMMUNITION 

SUSPENSION 

TRACKED  VEHICLES 

WHEELED  VEHICLES 

TRACK 

TIRE 

IDLER  HUB 

WHEEL 

IDLER  FLANGE 

HUB 

DRIVE  HUB 

DRIVE  FLANGE 

FRONT  HUB 

FRONT  FLANGE 

REAR  HUB 

REAR  FLANGE 

indicates  the  level  of  detail.  If  the  top  level  is  compartment,  then  the  target  description  is 
detailed  to  compartment  level.  If  the  top  level  is  component,  then  the  target  description 
is  detailed  to  component  level.  The  top  level  is  then  divided  into  major  systems,  such  as 
hull,  turret,  suspension,  and  air,  depending  on  the  vehicle  being  described.  Each  of  these 
major  systems  is  then  divided  Into  smaller,  similar  systems  such  as  hull.int  and  huli.ext. 
An  example  of  the  tree  structure  for  a  compartment-level  tank  target  description  is  shown  in 
Figure  4. 
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Figure  4.  Example  of  a  Tank  Target  Description  Tree  Structure. 
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3.9  Target  Description  Coiors 

When  displaying  many  components  of  a  target  description,  it  is  often  difficult  to  visually  dif¬ 
ferentiate  between  the  systems  of  the  vehicle.  Therefore,  as  an  aid  to  the  analyst,  each 
of  the  systems  can  be  assigned  a  characteristic  display  color.  Recommended  color  values 
are  listed  in  Table  6.  The  color  of  the  MGED  window,  which  is  usually  black,  should  not  be 
used. 

Table  6.  Subsystem  Color  Values 


SUBSYSTEM 

COLOR 

RGB  VALUE 

CREW/PASSENGER 

TAN 

200150100 

EXTERIOR  ARMOR 

GREY 

80  80  80 

FUEL  SYSTEM 

YELLOW 

255  255  0 

ARMAMENT  (NOT  AMMUNITION) 

GREY 

80  80  80 

PROPELLANT 

MAGENTA 

255  0  255 

PROJECTILES 

RED 

255  0  0 

ENGINE 

BLUE 

0  0  255 

OIL  LINES/HOSES 

LIGHT  BROWN 

159  159  95 

COOLANT  LINES/HOSES 

GREEN 

0  255  0 

AIR  LINES/HOSES 

BLUE 

0  0  255 

DRIVETRAIN 

CYAN 

0  255  255 

DRIVER  CONTROLS 

DARK  BLUE 

50  0  175 

SUSPENSION 

GREY 

80  80  80 

ELECTRICAL 

FOREST  GREEN 

50145  20 

HYDRAULICS 

PINK 

255145145 

COMMUNICATIONS 

LIME  GREEN 

50  204  50 

FIRECONTROL 

PEACH 

234  100  30 

FIRE  SUPPRESION 

DARK  RED 

79  47  47 

MISCELLANEOUS 

ORANGE 

204  50  50 

4.  SUMMARY 

Required  guidelines  have  been  developed  to  standardize  CSG  target  descriptions  pro¬ 
vided  by  or  for  GSB/BVLD  of  SLAD/ARL  Compliance  with  the  standardization  process  will 
ensure  that  target  descriptions  generated  in  the  future  will  be  compatible  with  the  vulnerabil¬ 
ity  models  used  in  GSB  of  BVLD.  This  will  lead  to  more  efficient  production  of  vulnerability 
and  lethality  analyses  for  the  U.S.  Army. 


14 


5.  STANDARDIZED  TARGET  DESCRIPTION  CHECKLIST 

To  easily  adapt  a  target  description  to  the  vulnerability  models  used  in  GSB,  the  following 
minimum  requirements  must  be  met. 

□The  target  description  must  be  started  at  a  standard  reference  point 
(section  3.2). 

□The  target  description  must  be  completed  and  checked  for  voids 
and  overlaps  in  millimeters  (section  3.3). 

□Solids,  regions,  and  groups  should  have  meaningful  and  descriptive 
names  composed  from  the  set  of  appropriate  characters.  Solid 
and  region  names  must  be  suffixed  by  .s  or  .r,  respectively.  The 
length  of  the  names  should  not  exceed  15  characters  (section  3.4). 

□Logic  operations  must  be  performed  only  on  solids  and  no  more 
than  1 00  logic  operations  per  region  (section  3.5). 

□No  region  overlaps  must  be  contained  in  the  target  description 
(section  3.5). 

□Large  contoured  components  should  be  created  using  ARSs 
(section  3.5). 

□The  region  ID  numbers  of  vehicle  systems  must  follow  the  set  range 
of  ID  numbers  (section  3.6). 

□The  region  material  and  air  codes  must  follow  the  standard  list  of 
codes  (section  3.6). 

□Region  identification  groups  must  be  homogeneous.  When  different 
regions  are  assigned  the  same  ID  number,  the  material  and  effec¬ 
tive  percentage  of  each  region  must  be  identical  (section  3.6). 

□All  Interior  volume  must  be  modeled  either  as  air  or  material  compo¬ 
nents  (section  3.6). 

□A  thin  plate  of  “phantom  armor”  (0.3  mm  of  mild  steel,  effective  per¬ 
centage  of  one)  is  modeled  over  valid  openings  to  provide  a  bound¬ 
ary  for  exposed  air  (section  3.6). 

□The  target  description  must  contain  critical  components  appropriate 
for  the  level  of  detail  of  the  analysis  being  performed  (section  3.7). 

□The  tree  structure  of  the  target  description  should  follow  the  recom¬ 
mended  guidelines  (section  3.8). 
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APPENDIX: 


EXAMPLE  OF  A  REGION  IDENTIFICATION  TABLE 
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17  0  1  0  0  /con5)artrnent/air/gun.air/inam.gim.air.r 

18  0  1  0  0  /coiiq)artnient/air/gun.air/ing.air.r. 

19  0  2  0  0  /conopartincnt/air/a:ew.air/turretair/tur.air.n 

20  0  2  0  0  /con5)artment/air/crew.air/tiirreLair/tur.ring.air.r: 

21  0  2  0  0  /conpartment/air/crew.air/turreLair/tur.trun.air.r. 

22  0  2  0  0  /conipartinent/air/crew.air/crcw.hull.air/hull.mid.air.n 

23  0  2  0  0  /con5)artnient/air/crew.air/crcw.hull.air/hull.lur.air.r: 

24  0  2  0  0  /ccHi^artinent/air/crew.air/CTew.hull.air/hxill.glac.air.n 

25  0  2  0  0  /con5)artinent/air/crcw.air/crew.hull.air/air.sliver.n 

26  0  2  0  0  /compartment/air/crew.air/crew.hiill.air/air.fill.n 

27  0  2  0  0  /coirq)artrnent/air/crew.air/crew.hull.air/air.fiIl2.r; 

28  0  2  0  0  /coinpartineiit/air/crew.air/crew.hull.air/air.fill6.r: 

29  0  2  0  0  /conipartnieiit/air/crew.air/crew.hull.air/air.fillll.r: 

30  0  2  0  0  /con(q)artinent/air/crew,air/crew.hull.air/air.fill7.r: 

31  0  2  0  0  /coinpartnient/air/crew.air/CTew.hull.air/air.fill8.r: 

32  0  2  0  0  /conq)artnieiit/air/crew.air/crew.hull.air/air.fiU3.r: 

33  0  2  0  0  /conq)artment/air/crew.air/crew.hull.air/air.filll2.n 

34  0  2  0  0  /conq)artinent/air/crew.air/cupola.air/cup.wpn.air.r: 

35  0  2  0  0  /coiEpartment/air/crew.air/cupola.air/cup.rmg.air.n 

36  0  2  0  0  /con?)artment/air/crew.air/cupola.ajr/air.fill5.n 

37  0  2  0  0  /con5)artinent/air/crew.air/cupola.air/air.fill9.n 

38  0  2  0  0  /con5)artment/air/crew.air/cupola.air/cup.intairl.r: 

39  0  2  0  0  /conq)artment/air/crew.air/cupola.ajr/cup.inLair2.r: 

40  0  2  0  0  /con5)artment/air/crew.air/cupola.air/cup.inLair3.r: 

6  0  5  0  0  /coii5)artmeiit/air/engine.air/cenLair.r. 

7  0  5  0  0  /con5)artmcnt/air/engine.air/rtflare.air.r: 

8  0  5  0  0  /coinpartnient/air/engine.air/lf,eng.air.r 

9  0  5  0  0  /conq)artinent/air/engine.air/lf.flare.air.r 

1  0  5  0  0  /coiiq)artment/air/engine.air/exhaustair/exhaustair.n 

10  0  5  0  0  /coiiq)artnient/air/engine.air/rLeng.air/rLeng,air.0.n 

11  0  5  0  0  /conopartment/air/engine.air/rLeng.air/rLeng.air.Ln 

12  0  5  0  0  /conipartment/air/engine.air/rLeng.air/rLeng.air.2.n 

13  0  5  0  0  /conq)artinent/air/engine.air/it.eng.air/rLeng.air.3.r: 

14  0  5  0  0  /coii5)artnient/air/engine.air/eng.top.air.r 

15  0  5  0  0  /coiTipartment/air/engine.air/cng.topl.air.r: 

16  0  5  0  0  /con5)artinent/air/engine.aii/lUow.air.r 

2  0  5  0  0  /con^artment/air/engine.air/eng.deck.air/cen.deck.air.r: 

3  0  5  0  0  /conq)artment/air/engine.aii/cng.deck.air/lLdcck.air.r: 

4  0  5  0  0  /compartment/air/engme.air/eng.deck.air/it.deck.airj~. 

5  0  5  0  0  /coiiq)artnient/air/engine.air/it.low.air.r: 

313  20  0  28  100  /coirq)artiiient/tiirret/tuiTetint/turreLcrew/coinniander/coni.head.r: 

314  21  0  28  100  /corr5)artment/turret/tiiiTetini/turreLcrew/conimander/com.should.r: 

315  22  0  28  100  /conq)artment/tuiTet/tuiTetmt/turretcrew/conraiander/com.aniis.r: 

316  23  0  28  100  /conq)artmcnt/turret/turrctmt/turretcrew/coniniander/com.up.torso.r: 

317  24  0  28  100  /coiiq)artiiient/turret/turret.int/iurretcrew/coiiunander/com.lo.torso.n 

318  25  0  28  100  /coii^artinent/turret/turretint/turretcrew/coniinander/com.legs.r: 

187  30  0  28  100  /compartnicnt/hull/hull.int/hull.crcw/driver/dr.head.r: 
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188  31  0  28  100  /conrnartment 


^'<5^  rr 

188  31  0  28  100  /coriq)artnienl/hull/hull.int/hull.crew/driver/dr.shouldJ': 

191  32  0  28  100  /conq)artnicnt/hxil]/huU.int/huU.crew/driver/dr.anns.r 

189  33  0  28  100  /coinpartincnt/hull/hull.int/hvill.crew/driver/dr,up.torsox 

190  34  0  28  100  /coiiq)artiiient/hulL'huH.int/hull.CTew/driver/dr.lo.torso.r. 

192  35  0  28  100  /con5)artraciit/hul]/hun.int/hull.crew/driver/dr.legs.n 

325  40  0  28  100  /coii?)artment/turret/tuireLint/turretcrewAoader/ldr.head.r: 

326  41  0  28  100  /c(Miq)artmcnt/turret/tuireLmt/tun:etcrewAoader/ldr,should.n 

327  42  0  28  100  /coii5)artnient/ttuTet/turreLint/tun-eLcrcw/loader/ldr.anns.r: 

328  43  0  28  100  /con5)artnient/turret/turreLint/turretcrew/loader/ldr.up.tC)rso.r: 

329  44  0  28  100  /conq)artnient/tuTOt/turreLini/turreLcrew/loader/ldr.lo.torso.n 

330  45  0  28  100  /coii5)artiiient/turret/tuiretint/turretcrewAoader/ldr.legs.r: 

319  50  0  28  100  /con^artment/tun«t/tuiretint/tuiretcrew/gunner/gun.head,r: 

320  51  0  28  100  /conq)artment/turret/tiiiTetinl/ttUTeLcrew/guimer/gun.should.K 

321  52  0  28  100  /conq)artment/tunBt/turreLint/turretcrew/gunner/gm.arms.n 

322  53  0  28  100  /coiiq)artnient/turret/tuffeLint/turretcrew/guimer/gun.up.torso.r. 

323  54  0  28  100  /conq)artment/tuirct/tiirreLint/turreLcrew/gunner/gun.lo.torso.n 

324  55  0  28  100  /con]partment/tuniet/turretint/turreLcrew/gunner/gun.legs.r: 

219  1000  0  1  100  /coiiq)artiiient/huMiiill.ext/hull.annor/rLside/rLside.l0.r: 

242  1000  0  1  100  /conq)artmeni/hull/huU.ext/hull.armOT/lo.glacis.r: 

243  1001  0  1  100  /compartnient/hull/huUxxt/hvdl.armc»:/hi.glacis.r: 

220  1005  0  1  100  /coiiq)artnient/hu]I/hull.ext/hull.armOT/rt.side/rLside.ll.r: 

221  1005  0  1  100  /conq)artincnt/hull/hull.ext/hull.armOT/rLside/rLside.l2.r: 

222  1005  0  1  100  /conq)artiiient/hull/hull.ext/hvill.arniOT/rLside/rLside.0.n 

223  1005  0  1  100  /conq)artincnt/hull/hull.ext/hvill.arinOT/rt.side/rLsidc.l.n 

224  1005  0  1  100  /coii5>ai1incnt/hu]l/hull.ext/hull.annOT/rLside/rtside.2.r. 

225  1005  0  1  100  /conpartnient/huMiull.ext/liull.arinc)r/rLside/rLside.3.n 

226  1005  0  1  100  /compartment/hull/hull.ext/hull.annor/rLside/rLside.4,n 

227  1005  0  1  100  /conq)artment/hull/hull.ext/hull.armor/rt.side/rt.side.5.r 

228  1005  0  1  100  /conpartment/hul]/hiill.ext/hull.annor/rLside/rLside,6.r 

229  1005  0  1  100  /compartment/hull/hull.ext/hull.ann(M:/rLside/rtside.7.r 

230  1005  0  1  100  /con^artment/hull/hull.ext/hull.annor/rLside/rLside.8.r 

231  1005  0  1  100  /conpartment/hull/hull.ext/hulLannor/rLside/rLside.9.n 

232  1015  0  1  100  /conq)artment/hull/huU.ext/hull.ann(M:/lLside/ltside.0.r: 

233  1015  0  1  100  /conq)artment/hull/hull.ext/hull.armOT/lLside/lLside.l.r 

234  1015  0  1  100  /coii5)artment/hull/hull.ext/hull,armcM-/lt.side/ltside.2.r. 

235  1015  0  1  100  /conq)artn)ent/hull/huU.ext/hull.armor/lLside/ltside.3.n 

236  1015  0  1  100  /conq)artment/hull/hull.ext/hull.annor/lLside/lLside.4.r 

237  1015  0  1  100  /coinpartmcnt/hul]/hull.ext/hull.annor/ltside/lLside.5.r 

238  1015  0  1  100  /compartment/hul]yhull.ext/hiill.armor/lLside/ltside.6.n 

239  1015  0  1  100  /conpartment/hull/hull.ext/hull.annQr/lLside/lLside.7.r: 

240  1015  0  1  100  /coinpartment/hull/hull.ext/huU.armor/lLsidc/ltside.8.r: 

241  1015  0  1  100  /compartment/hull/hull.cxt/hull.annor/lLside/lLside.9.r: 

256  1020  0  1  100  /compamncnt/hull/hull.ext/hiill.annor/hull.rearj: 

244  1100  0  1  100  /coinpartmcnt/hu]l/hull.cxt/hull.annor/eng.deck.r 

245  1101  0  1  100  /coiT5)artment/hull/hull.ext/hull.armc>r/hiill.niid.r: 

255  1102  0  1  100  /conipartmeiit/hulI/hxill.ext/hull.armor/deck.panel.n 

248  1105  0  1  100  /coinpartnient/hull/hull.ext/hiill.annor/ring.housing.n 

246  1110  0  1  100  /coripartment/hull/hull.ext/hvill.annc«7lLbottom.r: 
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249  1200  0  1  100  /coiiq)aiiment/hull/hull.ext/hiill.armcH:/eng.griUs/ltgrill.r: 

250  1201  0  1  100  /conq)artinent/hii]l/hull.ext/hull.annOT/eng.griUs/rLgrill.r: 

251  1202  0  1  100  /coiiq)artment/hu]l/hull.ext/huU.annQr/eng.grills/exhausLgrill.n 

252  1300  0  1  100  /conq)artment/hull/hull.ext/hvill.arinOT/eng.bulkheadl/eng.bvilk.lo.r: 

253  1301  0  1  100  /conpartment/hiill/huUxxt/hull.amiOT/eng.bulkhead/eng.bulk.up.r: 

254  1302  0  1  100  /con^artinent/hu]l/hull.ext/hull.annOT/eng.bulkhead/eng.rim.bxilk.r: 

396  1500  0  1  100  /coiiipartment/turret/tunetext/tur.annor/tur.sectl.r 

395  1501  0  1  100  /coiiq)artnient/turret/turreLext/tiur.armor/tur.sect2.r. 

394  1502  0  1  100  /conq)artment/tuirct/tunetext/tur.annor/tur.sect3.r 

393  1503  0  1  100  /coii5)artnient/turret/turretext/tur.annor/tur.sect4.r: 

392  1504  0  1  100  /conq)aitment/turret/ttineLext/tur.annor/tur.sect5.r: 

397  1510  0  1  100  /conq)artmeni/turret/turreLext/tur.annor/gun.shield/shield.fmt.r: 

398  1511  0  1  100  /compartment/tunet/txirretext/tur.annor/gun.shield/shield.rear.r: 

400  1515  0  1  100  /coiiq)ariment/turrct/turretext/tur.armor/gun.irunion.n 

399  1520  0  1  100  /coiiq)artment/tmrct/tuireLext/tur.armor/turretring.r 

405  1700  0  1  100  /conq)artmcnt/turret/tuiTeLcxt/cupola.armor/cup.fri/cup.frLsectl/cupl.r: 

406  1700  0  1  100  /coiiq)artment/turret/turretext/cupola.annor/ciq).frt/cup.frLsectl/cup2.r: 

407  1700  0  1  100  /conq)aitment/turret/turretext/cupola.armor/c\q),fll/cup.frLsectl/cup3.r: 

408  1700  0  1  100  /coinpaitnient/turret/tuneLext/cupola.annor/cup.frt/cup.frt.sectl/cup4.n 

409  1700  0  1  100  /compartment/turret/turretext/cupola.armor/cup.fil/cup.frLsectl/cup5.r; 

410  1700  0  1  100  /coinpartment/turret/tun:eLext/cupola.armor/cup.frt/cup.frLsectl/cup6.r: 

411  1700  0  1  100  /coinpartmenl/turret/turreLext/cupola.armor/cup.frt/cup.frLsectl/cup7.r: 

412  1700  0  1  100  /compartment/turrct/turretext/cupola.armor/cup.frt/cup.fit.sectl/cup8.r: 

413  1700  0  1  100  /conq)artment/turret/turreLext/cupola.annor/cup.fil/cup.frLsectl/cup9.r: 

414  1701  0  1  100  /coii]partment/tunet/tuiTeLext/cupola.armor/cup.frt/cup.frLsect2/cupl0.r: 

415  1701  0  1  100  /con^artment/tiirret/turreLext/cupola.annor/cup.frt/cup.frLsect2/cupll.r: 

416  1701  0  1  100  /compartment/tun:et/turreLext/cupola.armor/cup.frt/cup.frtsect2/cupl2.r: 

417  1701  0  1  100  /coinpartment/turtet/turretext/cupola.armor/cup.frt/cup.frLscct2/cupl3.r: 

418  1701  0  1  100  /compartment/turret/turretext/cupola.armor/cup.frt/cup.frLsect2/cupl4.r: 

419  1701  0  1  100  /compartment/turrct/tuneLext/cupola.armor/cup.fil/cup.ftt.sect2/cupl6.r: 

420  1701  0  1  100  /coinpartment/turrct/turretext/cupola.armor/cup.frt/cup.frLsect2/cupl7.r: 

421  1701  0  1  100  /conpartment/turret/tiuTeLext/cupola.annor/cup.frt/cup.frLsect2/cupl8.r: 

422  1701  0  1  100  /conq)artinent/tunct/tuiretext/cupola.armc«r/cup.frt/cup.frLsect2/cupl9.r: 

423  1701  0  1  100  /compartment/turret/turret.ext/cupola.armor/cup.frt/cup.frt.sect2/cupl5a.r 

424  1702  0  1  100  /compartment/turrct/tunetext/cupola.annor/cup.frt/cup.frLsect3/cup20.r: 

425  1702  0  1  100  /coiEpartment/turret/turretcxt/cupola.armor/cup.frt/cup.frLsect3/cup21.r: 

426  1702  0  1  100  /coiiipartment/tun:et/tuiTetext/cupola.annor/cup.frt/cup.lrLsect3/cup22.r: 

427  1702  0  1  100  /coinpartment/tuiTct/tuiTeLext/cupola.annor/cup.frt/cup.fit.sect3/cup23.r: 

428  1702  0  1  100  /conipartment/turret/tun:eLext/cupola.annor/cup.frt/cup.frtsect3/cup24.r: 

429  1702  0  1  100  /con:q)aitment/turrct/turrctext/cupola.armor/cup.frt/cup.frLsect3/cup25.r: 

430  1702  0  1  100  /conipartment/turret/turretext/cupola.armor/cup.frt/cup.frLsect3/cup26.r: 

431  1702  0  1  100  /conq)artment/turret/turreLext/cupola.armor/cup.fil/cup.frLsect3/cup27.r: 

432  1702  0  1  100  /conq)artment/turret/tuiTetext/cupola.annor/cup.frt/cup.frLsect3/cup28.r: 

433  1702  0  1  100  /conipartinent/tuiret/turretext/cupola.armor/cup.frt/cup.frt.sect3/cup29.r: 

434  1702  0  1  100  /conipartment/turrct/turrcLext/cupola.annor/cup.frt/cup.frLsec6/cup30.r: 

435  1702  0  1  100  /conq)artment/turret/tun:eLext/cupola.armor/cup.frt/cup.frLsect3/cup31.r: 

436  1703  0  1  100  /compartment/turret/turretext/cupola.annor/cup.frt/cup.frLsect4/cup32.r: 
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437  1703  0  1 

438  1703  0  1 

439  1703  0  1 

440  1703  0  1 

441  1703  0  1 

442  1703  0  1 

443  1704  0  1 

444  1704  0  1 

445  1704  0  1 

446  1704  0  1 

447  1704  0  1 

448  1704  0  1 

449  1704  0  1 

452  1705  0  1 

402  1706  0  1 

401  1707  0  1 

403  1708  0  1 

404  1800  0  1 

450  1801  0  1 

451  1803  0  1 

453  1810  0  1 

454  1811  0  1 

455  1820  0  1 

456  1821  0  1 

48  2000  0  1 

49  2000  0  1 

50  2000  0  1 

51  2000  0  1 

52  2000  0  1 

53  2000  0  1 

54  2000  0  1 

55  2000  0  1 

56  2001  0  1 

57  2001  0  1 

58  2001  0  1 

45  2005  0  1 

46  2006  0  5 

47  2007  0  5 

61  2008  0  1 

42  2010  0  1 

43  2011  0  1 

44  2012  0  1 

59  2020  0  1 

60  2021  0  1 

465  3000  0  1 

466  3001  0  1 

467  3002  0  1 

463  3110  0  1 


00  /coiTq)artnient/turret/tuiTetext/cupola.annor/cup.frt/cup.frtsect4/cup37.r; 

00  /compartment/turret/turrctext/cupola.amior/cup.fil/cup.frLsect4/cup38.r 
00  /coiiq)artment/turret/turretext/cupola.annor/cup.frt/cup.frtsect5/cup39.r. 

00  /coiiq)artment/turrct/tunetext/cupola.armor/cup.frt/cup.frLsect5/cup40.r: 

00  /conq)artment/turrct/turretext/cupola.armor/cup.frt/cup.fit.sect5/cup41  .r: 

00  /coiq)artment/turret/turtetext/cupola.annor/cup.frt/cup.frLsect5/cup42.n 
00  /coiiipaitment/turret/turreLext/cupolaarmor/cup.ftl/cup.frLsect5/cup43.r: 

00  /coiiq)artment/turret/turretext/cupola.annor/cup.frt/cup.frLsect5/cup44.r: 

00  /coiiq)artment/tuiTet/turreLext/cupola.armor/cup.frt/cup.frLsect5/cup45.r: 

00  /compartment/turrct/turretext/cupola.armor/cup.frl/cup.frLsect6.r: 

00  /compartment/tiin:et/turTeLext/cupolaannor/cup.rear/cup.top.rear.r: 

00  /conq)artnient/tuiret/turtetext/cupola.armor/cup.rear/cup.imd.rear.r: 

00  /coirq)aitnient/turrct/turreLext/cupola.armor/ciq).rear/cup.boLrear.r: 

00  /coinpartment/turTet/turretext/cupolaarmor/cup.rear/chtch.brkLr: 

00  /compartinent/tiirret/turretext/cupola.armor/cup.frt/cel.niech.brk.r: 

00  /conq)artinent/tunet/turretext/cupola.armor/cup.frt/csq).cvr.r: 

00  /coinpaitmeni/tun«t/turretext/cupolaannor/conim.hatch/hatch.rear.n 
00  /compartment/tuirct/turrcLext/cupola.annor/ coinni.hatch/hatch.frt.r: 

00  /compaitment/tiirTet/tuiTeLext/cupola.armor/cupolaring/ring.inner.n 
00  /coirq)artinent/turret/turretext/cupola.annor/cupolaring/ring.outer.r: 

10  /c<Mipa!tinent/huMiiilLmi/poweiiraiii/fueLsystcin/fueLtanks/lLfuel.taiMLtan^ 

1 0  /cc«ipartment/hu]]/hulLint/powarirain/fueLsystein/fuel.tanks/lLfuel.tan]dLtank.  1  .r 
10  /c(MH)artinent/hu]]/hulLini/powerffain/fueLsysteni/ftieLtanks/lLfuel.tank/lLtank.2.r: 
10  /cAmpf>rtrtv».r>t/hiill/hii11-int/pf>weiiraiii/fueLsystenVfuel.tanks/lt.fuel.taiik/lLtank.6.n 
10  /conpartinenl/hu]l/hiiEinl/powCTtrain/fueLsystenyfucl.tanks/ltfuel.tank/^^ 

10  /conpartn3eni/huIl/hulLint/poweitraiii/fueLsystein/fuel.tanks/lLfuel.tank/lLtank.3.n 
10  /catpartment/hul]/him.ini/powertrain/fueLsystcm^fueLtanks/lLfuel.t^^ 

10  /c(Mrpartnient/hull/huILiiit/powerffaiii/fueLsystein/fuel.tanks/ltfuel.tank/lLtank.5.r: 
10  /ccmparonent/hu]]/huILint/powertiaiii/fueLsyst£m/fueLtanks^rLfueLtank/rttank.0.r: 
10  /conpartnient/hul]/hu]lint/powCTttain/fueLsystenyfviel.tank£/rLfueLtank/rttank.2.r 

10  /cc«i5)arlment/huIl/hulLmt/powertrain/fueLsysteni/fuel.tanks/it.fuel.tank/rLtank.  1  .r: 
90  /compartment/hull/hull.int/powertraiii/fuel.systcin/fuel.pump.r 

00  /con5)araiient/hul]/hulLjnt/powertrain/fuel.systeni/fuel.filters/fuel£ltjerl.n 
00  /coirq)artment/hull/hull.int/powertrain/fuel.system/fuel.filters/fiiel.filter2.r. 

1 1  /coirq)artment/hull/hull.int/powertrain/fuel.systeni/fuel.mamfolds: 

7  /coii5)artnieiit/hull/hull.int/powertrain/fuel.systeni/fuel.lines/fuelline.r: 

6  /conipartment/hull/huU.int/powertrain/fuel.systeni/fueLlines/fuel2inj.ltr: 

6  /conipartment/huIl/hull.int/powertrain/fuel.systein/fiiel.lines/fuel2inj.rt.n 
11  /coiipartment/hulI/huU.int/poweiirain/fuel.system/fuel.injectors/lt.fuel.inj.r; 

1 1  /compartment/hull/hull.int/powertrain/fuel.systein/fuel.iiijectors/rLfuel.inj.n 
100  /conq)aitment/turrct/tun:etext/guns/main.giui/gun.barrel.r: 

100  /conq)artment/turret/tun:eLext/guns/main.gun/breech.flt.r: 

100  /coii:q)artment/turret/tuireLext/guns/main.gxin/gm.bree^^ 

100  /compartment/turret/turretext/guns/coax.mgun/coax.barrel.r: 
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457  3200  0  3  100  /conpaitnxnt/tuiTCt/tun:etext/guns/conMn.mguii/cradle/mg.cradlel.r: 

458  3201  0  3  100  /conq)artinent/turret/turretext/guns/conmmguii/cradle/mg.CTa(ile2.r: 

459  3202  0  3  100  /con^artment/tiirret/turieLext/guns/conmmgun/cradle/mg.cradle3.r: 

460  3202  0  3  100  /con:q)artmciit/turret/tuiTCLext/guns/conmmgun/cradle/mg.CTadle4.r: 

461  3205  0  1  100  /conipartment/turiet/tuiTeLext/guiis/conim.mguii/cbrrl/mg.barrel.r: 

462  3206  0  1  100  /conq)artineiit/tunet/turreLext/guns/conim.mgun/mg.receiver.r 

265  3300  0  1  100  /coixipartment/tunet/tuireLint/tun:eLanimo/cal50.upper.n 

99  3301  0  1  100  /con5)artment/hull/hull.mt/hull.anMno/cal50.1ower.K 

266  3303  0  1  100  /compartment/turret/tuneLint/turreLainmo/7.62inm.boxl.r: 

100  3304  0  1  100  /con^artinent/hull/hull.int/hull.ammo/7.62mm.box2.n 

267  3305  0  1  100  /compartment/tunict/tiiiretini/tuircLaninio/grenade.boxes/grenade.boxl.r: 

268  3306  0  1  100  /conq)artment/turrct/turretint/turrctainmo/grenadc.boxes/grenade.box2.r: 

186  3307  0  1  100  /compartment/hull/hull.int/hull.animo/cal45.boxl.n 

312  3308  0  1  100  /coiiq)artment/turret/turreLint/turreLammo/cal45,box2.r: 

269  3310  0  23  100  /con:partment/lmret/tuiTCt±it/tuiTCtanmKi/turreLl05inin/tiu:cartridges/tiir.carl.n 

270  3311  0  23  100  /conpartmeni/turrci/turieLint/tuneLairarKVtunjeLl05nBn/tur.(artridges/tur.cai2r. 

271  3312  0  23  100  /coiipartnient^tun:et/tiraetjnt/turreLanimcyturretl05mni/tur.cartridges/tur.car3j“. 

272  3313  0  23  100  /c<mpartmenl/turret/tun3CLint/tiinietamnK)/tun:eLl05nmi/tur.cartridges/tur.car4.r. 

273  3314  0  23  100  /c«ipartnienl/turret/tuirctjnt/tuiTeLaninxytimieLl05nim'tur.carM 

274  3315  0  23  100  /c(Mipartmeni/tiinKi/turieLmt/tuiTeLaninxVturreLl05iirai/tur.cartridge&'im:car6.r. 

275  3316  0  23  100  /caipartnieni/tuiiet/tiUTetint/tunjcLaranKytun:eLl05imii/tur.cartrid^^^ 

276  3317  0  23  100  /c«t5)artment/turrel/tuiTCLint/turretamnK)/toirteLl05nBn/tur.cartridges/t^^ 

277  3318  0  23  100  /c(Mipartnieni/tuiret/turretmt/tunicLanmio/turreLl05ninytur.catridges/nir.cat9.n 

278  3319  0  23  100  /cc«ipartment/turret/tuiietJmt/turreLamnxVturreLl05nMii^tur.cartridges/tur.carl0.n 

279  3320  0  23  100  /ccHi:pailnienl/turijet/turretint/tun:eLainnx)/tinTeLl05inm'tur.cartridges/lur.^ 

280  3321  0  23  100  /cm5artnient/ttniel/tiBTetant/tun:eLamnKVtun^Ll05nmi/tur.cartridges/tur.carl2.n 

281  3322  0  23  100  /(XMi?)artiiient/tuniel/tuniet±it/tuiTeLaninxVturreLl05iiim'tur.c^ 

282  3323  0  23  100  /c(Mi:partnient/turret/tunetjnt/tuneLamnKVtuiTeLl05iimi'tm:cartridges/tur.OT 

283  3324  0  23  100  /c<xiyartment/turret/tuneLmt/tuiTCtanMrKyturreLl05nim/tur.cartridges/tur.carl5.r. 

284  3325  0  23  100  /c(Mipaitirient/tun3ei/tun:etjnt/tiinjetainnM/turreLl05mnytutcartridges/ttir.carl6^ 

285  3326  0  23  100  /ccffnpaiiment/tuirct/tunietint/tuiTeLamnKyturreLl05nmVtur.cartridges/tur.carl7.n 

286  3327  0  23  100  /cOTipartincnt/turrci/timeLmt/tuiTeLamnxytiirrcLl05mnytur.cartridges/tur.^ 

287  3328  0  23  100  /cOT:^)artment/turret/tunjetjnt/tunjeLanraK)/tiirrieLl05niin/tiH'.cartridges/tur.carl9.n 

288  3329  0  23  100  /ccai:partmenl/iunci/tinTCtjnt/turrctaniiiKVtinTCtl05nmi^tiH:carMdges/tur.c^ 

289  3330  0  23  100  /caipartmaat/tuTCt/tunietant/tuircLanraytinTeLl05nim'tur.cartridges/tur.ca^ 

101  3410  0  23  100  /conq)aitmcnt/hull/hull.int/hxdl.ammo/hull.l05nun/hull.cartridges/hull.carl.r: 

102  3411  0  23  100  /compartment/hull/hull.int/hull.aniino/hull,105min/hull.cartridges/hull.car2.r: 

103  3412  0  23  100  /conq)aitment/hull/hull.int/hull.aiiimQ/huU.105nini/hull.cartridges/hiill.car3.r: 

104  3413  0  23  100  /compartment/huMiull.int/hull.anuno/hull.l05mni/hull.cartridges/htill.car4.r: 

105  3414  0  23  100  /compaitment/hull/hull.int/hull.anuno/hull.l05miii/hull.cartridges/hull.car5.r: 

106  3415  0  23  100  /compaitment/huIl/hull.int/hull.animo/huU.105niin/hull.cartridges/hull.car6.r: 

107  3416  0  23  100  /compartment/hull/hull.int/hull.animo/hiill.l05nrai/hull.cartridges/hull.car7.r: 

108  3417  0  23  100  /coiiq)artment/hull/hull.int/hull.animo/hull.l05inm/hvill.cartridges/hull.car8.r: 

109  3418  0  23  100  /coii:q)artment/hull/hull.int/hull.armno/hull.l05rnin/hull.cartridges/hull.car9.r: 

110  3419  0  23  100  /compartraent/hull/huU.int/hvdl.anraio/hull.l05nmi/hull.cartridges/hull.carl0.r. 

111  3420  0  23  100  /compartment/hull/hull.int/hull.anunQ/hull.l05iran/hull.cartridges/hull.carll.r. 

112  3421  0  23  100  /conq)artment/hull/hull.int/hull.ainmo/hull.l05min/hull.cartridges/hull.carl2.r; 


25 


:r  X 

113  3422 

0 

23 

100 

114  3423 

0 

23 

100 

115  3424 

0 

23 

100 

116  3425 

0 

23 

100 

117  3426 

0 

23 

100 

118  3427 

0 

23 

100 

119  3428 

0 

23 

100 

120  3429 

0 

23 

100 

121  3430 

0 

23 

100 

122  3431 

0 

23 

100 

123  3432 

0 

23 

100 

124  3433 

0 

23 

100 

125  3434 

0 

23 

100 

126  3435 

0 

23 

100 

166  3510 

0 

23 

100 

167  3511 

0 

23 

100 

168  3512 

0 

23 

100 

169  3513 

0 

23 

100 

170  3514 

0 

23 

100 

171  3515 

0 

23 

100 

172  3516 

0 

23 

100 

173  3517 

0 

23 

100 

174  3518 

0 

23 

100 

175  3519 

0 

23 

100 

176  3520 

0 

23 

100 

177  3521 

0 

23 

100 

178  3522 

0 

23 

100 

179  3600 

0 

23 

100 

181  3601 

0 

23 

100 

183  3603 

0 

23 

100 

180  3606 

0 

24 

100 

182  3607 

0 

24 

100 

184  3608 

0 

24 

100 

127  3610 

0 

24 

100 

128  3611 

0 

24 

100 

129  3612 

0 

24 

100 

130  3613 

0 

24 

100 

131  3614 

0 

24 

100 

132  3615 

0 

24 

100 

133  3616 

0 

24 

100 

134  3617 

0 

24 

100 

135  3618 

0 

24 

100 

136  3619 

0 

24 

100 

137  3620 

0 

24 

100 

138  3621 

0 

24 

100 

139  3622 

0 

24 

100 

140  3623 

0 

24 

100 

141  3624 

0 

24 

100 

/con^artment/hull/hun.int/huU.anraio/huU.105iiim/huU.cartridges/hull.carl3. 

/compartment/hull/huU.mt/huU.ainmo/him.l05inm/hvjll.cariridges/hu^ 

/coiiq)artment/huMiull.mt/hull.animo/hull.l05nin)/hull.cartridges/hull.carl5. 

/conpaitmentyhull/hun.mt/huU.animo/hun.l05niin/huU.cartridges/hull.carl6. 

/conipartment/hull/hull.tat/him.anraio/huU.105nm]/huU.cartridges/huU.carl7. 

/conq)artment/hull/huU.ini/him.animo/huUJ05inm/huU.caiiridges/hull.car26. 

/compartment/hull/hull.int/huU.arrano/hull.  105mm/hull.cartridgcs/hull.carl  8. 

/compartment/hull/huU.int/huU.animo/hull.l05inm/hull.cartridges/hull.carl9. 

/coinpartment/hull/hun.int/huU.ammo/hiiUJ05mm/hulLcartridges/hull.car20. 

/conq)artmenf/huMiull.int/hull.ammo/hull.  105mni/hull.cartridges/huU.car21 . 

/compartment/hull/huU.int/huU.anmio/huU.105nini/hull.cartridges/hull.car22. 

/compartment/hul]/huU.int/hiiU.ammo/huU.105nim/hull.cartridges/huU.car23. 

/compaiiment/hull/huU.mt/hull.animo/hun.l05niin/hull.cartridges/hun.car24. 

/conipartment/hull/hun.int/huU.aiiraio/hu]1.105mm/hull.cartridges/hull.car25. 

/conpartment/huMiuEml/hun.ammc/huE  105mm^ready.carttidges/teady.car  lx 
/conpartnien(/hu]]yhuEinl/hull.a^  105mm^ready.cartridges/rcady.car2x 
/conpartment/huMiidLmt/huD.animoliulLlOSnmi/ready.cartridges'rea^ 
/c(Mi5)artnKni/hu]l/hulLinl/him.ai^  105nini/ready.cartridges/ready.car4x 
/conpartincnt/hull/hulLini/him.animo/him.lOSnrai'iieady.cartridges/rea^^^ 
/('r«Tipartmpnf/hiiii/hiil1.int/hu11.am^  105niiii/ready.cartridges/ready.car6x 
/conpartmcnt/huMiiilLint/hun.arnm^  105ninyready.cartridges/ieady.car7x 
/conpartment/huD/hulLmi/hun.ammo'hunJOSranyready.cartridges/rea^ 
/(XMpartment/huMiuU.ini/hun.anmo/huE105mnVready.cartridges/re^ 
/c»fpp?irmv»nt/hiiil/hii11int/hu]l.anmQ/hulI105nim^readv.cardidges^re^ 
/c(»ipartment/hull/hu]Lmt/hulLamm(^  105inm/ready.carttidges/ieady.carllx 
/conpartment/hiil]/hiiU.mt/^  105im»'ready.rartridges/ieady.carl2x 

/conpatment/huD/taiLint/hulLan^  105nTnVready.carttidges/ready.carl3x 
/CAmpartiTv»iit/hiill/hn11jnr/hull.annnQ^ulL105mni^ainiiK).platfo 
/rnTripattir»pnt/hiill/hn11.int/hull.anm  105niin/anOTio.plaiforin/plaLcart2x 

/ccxrpartmeni/hu]l/huLint/huU.animcyhu^  105n]in/animo.platforin/plaLcart3x 
/coiipardiient/huil/hiilLinl/huU.ainmo/hulL105nim/aiiraK).platfor^ 
/c»ir?)artment/hul]/hulLint/hu]l.ainm(yhuE105mrn/amnK).platfonn/pl^^^ 
/coiipartment/humiilLini/hii]Laiinn(yhim.l05nun/anuiK).platfor^ 
/coiipartment/huIl/hulLint/huU.amm(yhuIL  105nmi/huU.projectiles/huIl.proj  1  x 
/conpartnient/huMiinLinl/hiin,animo/hulll05nmvTiun.projecmes/hull.proj2x 
/f»AmpaitTtv»nt/hnii/hiil]int/hu11.ammQ^  105iirai/hu]l.projectnes/huU.proj3x 
/c<xipaiimenl/hu]l/hulLintaum.ammo^  105ninvTiu]Lprojectnes/hull.proj4x 
/c(»partnKni/hu]]/hiiEint/huU.anTO  105mni/him.projectiles/huD.pro^ 

/c<xipartmenl/huMiidlinl/hull.ammo/hulL105nmi/hun.projectnesdiull.pio^^ 
/c<Mipartment/hull/huEint/hu]l.ammc/hulL105rnm/huIl.proj^ 
/aMipartimnl/hul]/hulLint/hu]l.an^^  105iiina/hu]Lprojectiles/hull.proj8x 
/c»npartnieni/hu]l/hulLtat/huIl.aninuyhulL  105iiBntofl.pro^tilesdiull.pioj9x 
/c(Mipartment/hu]l/huEinl/hun.ainmo/hulL105rnrn/huU.projectnes^ 
/conpatTnTcn(/hu]l/hulLint/hu]l.anini(yhuU.  105ninyhu]l.projectiles/hxill.projl  1  x 

/conpaiimeni/hull/hull.int/hu]l.ainmo/hulL105nmi/hun.projectiles/hiiU.projl2^ 

/(XMi5)artinent/hu]l/hulLint/huD.aiiinio/hull.  105inni/hull.projectiles/hull.projl3x 
/c<xipartinent/huMiulLinl/huU.ainnKyhulL  105nini/hull.projectiles/hull.projl4x 
/conpartment/hull/hulLint/hun.ainm<yhulL105innVhun.projectaes/huU^^^^ 


142  3625  0  24 

143  3626  0  24 

144  3627  0  24 

145  3628  0  24 

146  3629  0  24 

147  3630  0  24 

148  3631  0  24 

149  3632  0  24 

150  3633  0  24 

151  3634  0  24 

152  3635  0  24 

290  3710  0  24 

291  3711  0  24 

292  3712  0  24 

293  3713  0  24 

294  3714  0  24 

295  3715  0  24 

296  3716  0  24 

297  3717  0  24 

298  3718  0  24 

299  3719  0  24 

300  3720  0  24 

301  3721  0  24 

302  3722  0  24 

303  3723  0  24 

304  3724  0  24 

305  3725  0  24 

306  3726  0  24 


307  3727 


309  3729 


153  3810 

154  3811 

155  3812 

156  3813 


0  24 


308  3728  0  24 


0  24 


310  3730  0  24 


0  24 

0  24 

0  24 

0  24 


100  /c(Mipartinent/hull/hulLini/huD.anim(yhv^  105niin/hti]l.projectiles/hull.projl6x 
100  /c(xipaiiment/hull/hulLint/hu]l.a  105inm/hun.projectiles/tam 

100  /(XMiyai'Uiisnl/hull/huEint/hulLamnio^ulL  105inni/hu]l.projectiles/hull.projl8.r: 
100  /c(mpartmenl/huMai]Lmt/hulLanim(yhulL105mnaliun.project0es/huU.^^ 

1 00  /c(OTpaiiniCTt/hull/hii]Lint/huILaniincyhulL  105nini/hu]Lprojectiles/hull.pioj20 j; 
100  /c<*npartment/hu]l/hulLint/hu]Lammo/huE105iiini/hufl.projecffl 
100  /coiipatinieni/hull/huU.int/hulLanim(yhulL105nim/hull.projectiles/hull.proj22.r: 
100  /coiipartnient/hul]/hulLint/hun.ainmo/hulL105inin/hufl.projectiles/hidl.proj23j: 
100  /c(Mipaiimmt/hull/hvdLinl/huILainmc/huL105nim/hu]l.^^ 

100  /cnny?yiTtv^nt/hiil1/hii11int/hii11.ammQrhulL105iimi/hun.proiec^ 

100  /c<xipartnient/hull/hulLmt/huJl.anirno/hulL  105mni/hu]l.projecMes/hull.proj26x 
100  /coiipaiimeni/tunEt/tunieUnt/tun:eLaninKytuiieLl05mrn^ 

100  /con:puiment/turre(/tun«jnt/tuiTCLanmytutreLl05in^ 

100  /coii5)artment/tunet/turretjni/t^  105nmyiur.piojectaes/'tur.proj3.n 

100  /con:5)artment/tunEt/tun:etjni/tuiTCLan3nKi^turieL  105niin/tur.projectiles^tur.proj4x 
100  /caipaiiment/turrct/tun:etjnl/tiiiTeLaninKytunieLl05iirai/tur.pi^^ 

100  /oMqartment/tuniei/tuiretj^^  105mra^tur.projectiles'tur.proj6,n 

100  /caipailinent/tjmet/tinTet^  105nmytur.piojectaes/tur.proj7x 

100  /(xxipaiimrai/iurret/tuiretj^  105niin/tur.projectiles'tur.proj8.n 

100  /caTpaiimmt/turi3et/tunetjnt/tuireLainnac/turieLl05mm/tiu:.pK)j^ 

100  /conqjaiiment/turrct/luffetjnt/tuiieLanraKytunEtl^ 
tur.piDjlOx 

100  /am?)aiiiiKni/turrei/tmretJnt/tuneLamnx>'tunB 
tunprojllx 

100  /coni5)artiiieiit/tiinei/tunBtjnt/tun:eLainmc/turreLl05ninn/tur.projectiles/ 
tur.prDjl2x 

100  /compartment/tun'et/turreLint/turreLainmo/tuiTeL  105inni/tur.projectiles/ 
tur.projl3.r 

100  /compartment/tutret/tuireLmt/turreLainmo/turreL  105n]m/tur.projectiles/ 
tiir.projl4.r 

100  /conipartment/tlirret/turreLint/turreLaminQ/tuiTet.  105min/tiir.projectiles/ 
tur.projl5.r: 

100  /conpartment/turret/turreLint/turreLanimo/tuiTeL  lOSmm/tur.projectiles/ 
tur.projl6.r: 

100  /conq)aitment/turret/tiiiTeLint/tiiireLainnio/turreL  lOSmni/tur.projectiles/ 
tiir.projl7.r: 

100  /conq)artment/turret/tiuTeLint/turreLanimo/tuiTet  lOSmm/tur.projectfles/ 
tur.projl8.r; 

100  /compaitment/nirret/turretint/turreLainmo/turreL  105inni/tur.projectiles/ 
tur.projl9.n 

100  /coinpartment/turret/turreLint/turreLanuno/turreL  105mni/tur.projectiles/ 
tur.proj20.r: 

100  /conpartment/turret/tuireLint/turreLammo/turret  105niin/tur.projectiles/ 
tur.proj21.r 

100  /conq)artment/hull/hull.int/hull.anmio/huIl.  1 05inm/ready.projos/ready.proj  1  .r 
100  /coii^artment/hull/huU.int^viD.anrai(yhu^  105nmi/ready.projos/ready.proj2.r 
100  /coinpartment/hull/hull.int/hull.ammo/hull.  105inn)/rcady.projos/ready.proj3.r 
100  /conq)artment/huIl/hull.int/hull.arnmo/huIl.  105imii/ready.projos/ready.proj4.r 
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157  3814 

0 

24 

100 

158  3815 

0 

24 

100 

159  3816 

0 

24 

100 

1603817 

0 

24 

100 

161  3818 

0 

24 

100 

162  3819 

0 

24 

100 

163  3820 

0 

24 

100 

1643821 

0 

24 

100 

165  3822 

0 

24 

100 

185  3850 

0 

1 

100 

311  3855 

0 

1 

100 

2113900 

0 

1 

100 

212  3901 

0 

1 

100 

213  3902 

0 

1 

100 

361  3910 

0 

1 

100 

362  3911 

0 

1 

100 

69  4000 

0 

1 

50 

71  4001 

0 

1 

50 

75  4003 

0 

1 

20 

72  4004 

0 

1 

50 

70  4005 

0 

1 

50 

73  4010 

0 

1 

100 

74  4011 

0 

1 

100 

76  4020 

0 

1 

29 

77  4100 

0 

1 

21 

79  4105 

0 

1 

20 

78  4110 

0 

1 

100 

80  4115 

0 

12 

100 

81  4116 

0 

12 

100 

82  4117 

0 

12 

100 

62  4300 

0 

1 

20 

63  4310 

0 

1 

6 

64  4311 

0 

7 

6 

65  4312 

0 

1 

100 

66  4315 

0 

1 

6 

67  4400 

0 

1 

18 

68  4401 

0 

1 

18 

83  4500 

0 

1 

50 

84  4501 

0 

1 

50 

85  4510 

0 

1 

100 

86  4511 

0 

1 

100 

87  4512 

0 

1 

100 

88  4513 

0 

1 

100 

89  4514 

0 

1 

100 

90  4520 

0 

1 

80 

91  4521 

0 

7 

6 

92  4524 

0 

1 

60 

93  4530 

0 

1 

80 

/compartment/hull/hull.int/huU.aimno/hull.l05riun/ready.projos/ready.proj5.r: 
/con^aitment/hull/hull.int/hull.animo/hull.l05imn/ready.projos/ready.proj6.r 
/coii^artment/hu]l/hull.int/huU.ammo/hull.l05mni/rcady.projos/ready.proj7.r 
/compartmeiit/hull/hull.inl/hull.anuno/hull.l05nim/ready.projos/ready.proj8.r: 
/coirq)artinent/hull/hull.int/hull.aimno/hull.l05inm/ready.projos/ready.proj9.n 
/cai5)araBent/hul]/huEint/huEainm(yhulll05nrai/ready.projos/i^ 
/conq)artincnt/huU/hull.int/hull.animo/hull.  1  OSmm/ready.projos/ready.proj  1 1 .1 
/c(xipartmeni/hu]]/huILini/hu]Lammc/hu]L105inrn/ready.projos/i^ 
/cottparmTent/hull/hidLint/hulLairinK^  lOSmm^ready.projos/ready.projlSx 
/coii5)artment/hull/hull.int/hxill.animo/gunner.mg.r. 
/conq)artment/turret/tuiretint/turreLanuno/turreLmg.r; 
/conq)artment/hull/huU.int/hull.aimno/hull.ainmo.holder/lLfmLhull.n 
/con^artment/hull/hull.int/hull.animo/animo.holder/rtfmLhulI.n 
/coinpartment/hul]/hull.intt/hull.ainmo/hull.arnmo.hoIder/ltmid.hull.r: 
/conpartment/turret/turretint/tur.animo/tur.animo.holder/tur.rear  1  .r: 
/conpartment/tuiiet/tiurcLint/tur.ainmo/tur.ainmo.holder/tur.rear.r: 
/con^aitmeiit/hull/hull.int/powertraiii/engine/cylindcr/rLcylinder.r: 
/con^artment/hul]/hull.int/powertrain/engine/cylinder/rtcyl.head.r: 
/coiiq)artment/hull/hull.mt/powertrain/engine/engme.block,r; 
/conq)artment/hull/hull.int/powertrain/engine/cylinder/ltcylinder.r: 
/coiiq)artment/huU/hull.int/powertrain/engine/cylinderALcyl.head.r: 
/coiiq)artment/huMiull.int/powertraiii/engine/cainshafts/n.caiTishaft.r 
/conq)artment/hull/hull.int/powertrain/engine/canishafts/lt.camshaft.r: 
/con^artment/hul]/hull.iiit/powertrain/engine/govemor.r; 
/coii^aitnient/hull/hull.int/powertrain/turf)Ochargers/lLturbo.r: 
/coiiipartmeiit/hull/hull.int/powertrain/turbochargers/exh.nianifold.r: 
/conq)aitmeni/hull/huU.ini/powertraiii/ttiitK)chargers/rLturbo.n 
/coinpartment/hull/hull.int/powertrain/turbochargers/air,cleaners/lLcleaner.n 
/compartment/hiiMivill.mt/powertram/turbochargers/air.cleaners/rLcleaner.r 
/coiiq)artment/hu]l/hu]l.int/powertram/turbochargers/  air.cleaners/  air.lines.r: 
/compartmentyhuMnill.int/powertrain/oil.systcni/oa.filters.n 
/conipartment/hull/hull,mt/powertram/oil.system/oil.lines.r. 
/compartment/hull/hull.mt/powertrain/oa.systenT/eng.oil.rad/lLoU.rad.r; 
/compartnient/huU/hun.int/powertrain/oa.system/eng.oa.rad/rLoil.rad.r: 
/compaitment/hun/hua.int/powertrain/oa.systen]/trans.oa.linc.n 
/coii)partment/huB/hiai.int/powertrain/cooling.systeni/fan.shaftr; 
/cortq)ailment/huD/hua.mt/powertraiii/cooling.systein/cooling.fans.r: 
/compaiiment/hua/huU.int/drivetrain/transmission/trans.shifter/trans.shftl.r: 
/con^aitiiient/hua/hua.int/drivetrain/transmission/trans.shater/trans.shft2.r: 
/conipartnient/hua/hua.int/drivetrain/transnussion/cool.fan.shft/fan.shfLO.r: 
/compaitment/hun/hua.int/drivetraiii/transmission/cool.fan.shft/faii.shfLl.r: 
/con^aitinent/huayhua.int/drivetrain/transnussion/cool.fan.shft/fan.shft.2.r; 
/conq)artnieiit/hua/hua.int/drivctraiii/transniission/cool.fan.shft/an.shft.3.r; 
/compartment/hua/huU.int/drivetrain/transniission/cool.fan.shft/fan.shft,4* 
/compartment/hua/hua.int/drivetraiii/transmission/trans.conn.r: 
/compartment/hvai/huU.mt/drivetrain/transmission/trans.cooler.r: 
/compartment/huII/huD,int/drivetrain/transmission/trans.cntrl.sen 
/compartment/hxai/huD.int/drivetrain/transnussion/trans.case.r: 


It: 
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94  4550  0  1  100  /conipartmcnt/hulI/hull.int/drivetrain/univer.joints.n 

95  4600  0  1  50  /con:q)artment/hull/hull.int/drivetraiii/drivercontrols/steer.cntrl.r: 

96  4601  0  1  50  /coinpartment/hull/hull.int/drivetrain/drivcrcoiitrols/brakexntrl.r: 

97  4602  0  1  50  /coiiipartnient/hull/hull.int/drivctrain/drivercontrols/throttle.cntrl/thr.cntrll. 

98  4603  0  1  50  /conipartment/hu]l/hull.int/drivetrain/drivercontrols/throttle.cntr]/thr.cntrI2. 

510  5000  0  1  100  /con:q)artment/suspension/track/lt.track.n 

511  5001  0  1  100  /coinpartmeiit/suspensi(xi/track/rttrack.r; 

468  5010  0  18  100  /compartmeiit/suspensicm/rollers/ltroUers/ltl.roller/ltl.rol.tire.n 

469  5011  0  1  49  /compartnient/suspensi(M/rollers/lLro]lers/ltl.roller/ltl.rol.riin.r. 

470  5012  0  1  100  /conipartment/suspension/rollers/lLrollers/ltl.roIIer/ltl.rol.flg.r: 

471  5013  0  1  100  /coropartment/suspensi(xi/rollers/ltroDers/ltl.roller/ltl.rol.hub.n 

495  5015  0  1  100  /coinpartment/suspensi(M/roDers/ltK)Iler.anns/ltl.rol.arni.r: 

472  5020  0  18  100  /compaitment/suspcnsiaQ/rollers/ltrollers/lt2,roller/lt2.rol.tire.n 

473  5021  0  1  49  /coinpartmeiit/suspensian/rollers/ltrollers/lt2.roller/lt2.rol.riin.n 

474  5022  0  1  100  /conq)artment/suspensi(m/rollcrs/lLrollers/lt2.roller/lt2.rol.flg.n 

475  5023  0  1  100  /compartment/suspcnsi(xi/roUers/lLrollersAt2.roller/lt2.rol.hub.r: 

496  5025  0  1  100  /con:q)artmcnt/suspcnsicHi/rollcrs/ltrollcr.anns/lt2,rol.ann.r 

476  5030  0  18  100  /con:partment/suspensi(Mi/rollcrs/lLrollers/lt3j‘oller/lt3.rol.tire.n 

477  5031  0  1  49  /conq)ailment/suspcnsicM)/rollers/lLrollers/lt3.roller/lt3.rol.rim.n 

478  5032  0  1  100  /coiiq)ailnient/suspensiOT/rollers/ltrollers/lt3.roller/lt3.rol.flg.n 

479  5033  0  1  100  /compartment/suspensi(Mi/rollers/ltrollers/lt3.rollcr/lt3.rol.hub.n 

497  5035  0  1  100  /conq)artment/suspensic«i/rollers/lLroller.arms/lt3.rol.anii.r 

480  5110  0  18  100  /compaitmeiit/suspension/rollers/rt.rollers/rtl.roller/rtl.rol.tire.r 

481  5111  0  1  49  /compartment/suspensioii/rollers/rt.rollers/rtl.roller/rtl.rol.rim.r: 

482  5112  0  1  100  /coiiq)artmenit/suspensi(Mi/rollcrs/rtJollers/rtl.roller/rtl.rol.flg.r: 

483  5113  0  1  100  /compaitment/suspensic«i/rollers/rt.rollers/rtl.roller/rtl.rol.hub.r: 

492  5115  0  1  100  /compartment/suspcnsicMi/rollers/rt.roller.arms/rtl.rol.arm.r 

484  5120  0  18  100  /cortq)artment/suspcnsi(M/rollers/rt.rollers/rt2.roller/rt2.rol.tire.n 

485  5121  0  1  49  /coir^artment/suspensic»/rollers/rLrollers/rt2.roller/rt2.roLrim.r: 

486  5122  0  1  100  /con^artment/suspensicm/rollers/rt.rollers/rt2joller/rt2.rol.flg.r: 

487  5123  0  1  100  /compaitmeiit/suq)ensi(ffl/rollers/rLrollers/rt2j‘oller/rt2.rol.hub.r: 

493  5125  0  1  100  /conq)artment/suspensiCMi/rollers/rtJOller.arms/rt2.rol.arm.r 

488  5130  0  18  100  /con^artment/suspensicm/rollers/rt.rollers/rt3joller/rt3.rol.tire.r. 

489  5131  0  1  49  /coiiq)ailinent/suspension/rollers/rtjollers/rt3.roller/rt3.rol.rim.r: 

490  5132  0  1  100  /coiTq)artment/suspensicm/rollers/rt.rollers/rt3.roller/rt3.rol.flg.r: 

491  5133  0  1  100  /coiiq)artment/suspension/rollers/rt.rollers/rt3.roller/rt3.rol.hub.r: 

494  5135  0  1  100  /conq)aitment/suspension/rollers/rLroller.arnis/rt3.rol.arm.r. 

498  5200  0  18  100  /coinpartment/suspensicHi/idler/lLi(iler/lLid.tire.r 

499  5201  0  1  49  /coir^artment/suspcnsicm/idler/lLidler/lt.id.riiar: 

500  5202  0  1  100  /conq)artment/suspensic»i/idler/lLidler/ltid.flange.n 

501  5203  0  1  100  /connpaitment/suspensi(xi/idlerALidler/lLidler.hub.n 

502  5204  0  1  100  /conq)artment/suspensi«i/idler/lLidler/lLidler.ann.n 

503  5205  0  1  100  /con^aitment/suspensi<M/idlcr/lLidler/lLid.ann.adtr: 

504  5210  0  18  100  /compartment/suspensi(M/idler/rt.idler/rLid.tire.r: 

505  5211  0  1  49  /conq)artment/suspensicm/idler/rt.idler/rLid.riin.r 

506  5212  0  1  100  /con^artment/suspeiisicM/idler/rt.idler/rLid.flange.r: 

507  5213  0  1  100  /coir^artment/suspensicHi/idler/rt.idler/rLidler.hub.n 

508  5214  0  1  100  /compartment/suspension/idler/rt.idler/rLidler.arm.n 


509  5215  0  1  100  /conq)artmcnt/suspensi<»/idlcr/rt.idler/rtid.ann.adLr: 

603  5230  0  1  100  /conipartmeiit/suspensicm/final.drive/rLfmal.drive/rLspr.rim.n 

604  5231  0  1  100  /compartnient/suspension/final.drive/rtfmal.drivc/rLsprocketr: 

605  5232  0  1  100  /con^artment/suspension/final.drive/it.final.drive/rLspr.hub.n 


606  5233  0  1  100  /coixq)artment/suspension/fmal.(lrive/rtfinal.drive/rtspr.connLr: 

607  5240  0  1  100  /conq)artnient/suspensic«i/final.drive/ltfinal.drive/lLspr.rim.n 

608  5241  0  1  100  /con5)artment/suspensicffl/final.driveAtfinal.drive/lLsprocketr: 

609  5242  0  1  100  /con^artnient/suspensi(xi/final.drive/ltfmal.drive/lLspr.hub.n 

610  5243  0  1  100  /con^artment/suspensicffl/final.drive/lL£mal.drive/ltspr.connLr: 

572  5250  0  1  100  /conipartinent/suspensi(Mi/shocks/righLshock/rt.sh.lwhl.r: 

573  5251  0  1  100  /con^artinent/suspension/shocks/rightshock/rLsh.2wW.r: 

574  5252  0  1  100  /conroartment/suspension/shocks/rightshock/rLsh.6whl.r: 


575  5260  0  1  100  /conq)artment/suspensi(ffl/shocks/left.shock/lLsh.lwhl.r 

576  5261  0  1  100  /con5)artment/suspension/shocks/left.shock/lLsL2whl.n 

577  5262  0  1  100  /coiiq)artinent/suspensi(Mi/shocks/left.shock/ltsh.6whl.r. 

537  5300  0  18  100  /compartnient/suspension/roadwheels/leftrdwhl/ltl.rdwhl/ltl.tire.r: 

538  5301  0  1  49  /compartinent/suspcnsion/roadwheelsAeft.rdwhl/ltl.rdwhl/ltl.rim.r: 

539  5302  0  1  100  /compartnicnt/suspensictti/roadwheels/leftrdwh]/ltl.rdwlil/ltl.flg.r: 

540  5303  0  1  100  /conq)artmeiit/suiq)ensiOT/roadwheels/left.rdwh]/ltl.rdwhl/ltl.hub.r. 

541  5304  0  1  100  /conpartnient/suspension/roadwheels/left.rdwhl/ltl.rdwhl/ltl.arm.r; 

584  5306  0  1  100  /con5)artinent/suspension/torsionbars/lLtorsion.bar/ltl.torbar.r 

597  5307  0  1  100  /coi^artmeiit/suspension/torsionbars/lttorsioii.anns/ltl.tor.ann.n 

512  5310  0  18  100  /con^artinent/suspension/roadwhcels/left.rdwh]/lt2.rdwhl/lt2.tire.r: 

513  5311  0  1  49  /connpartment/suq)ension/roadwheels/lcftrdwh]/lt2.rdwhl/lt2.rim.r: 

514  5312  0  1  100  /f'omparfment/suspension/roadwheels/left.rdwhl/lt2.rdwh]/lt2.flg.r: 

515  5313  0  1  100  /con^artnient/suspensioii/roadwheels/left.rdwhl/lt2.rdwhl/lt2.hub.n 

516  5314  0  1  100  /coiiipartment/suspension/roadwheels/left.rdwh]/lt2.rdwhl/lt2.arm.r: 

585  5316  0  1  100  /con^artinent/suspension/torsionbars/lttorsion.bar/lt2.torbar.r: 

598  5317  0  1  100  /con^artinent/suq)ension/torsioribars/lttorsion.anns/lt2.tor.ann.r: 

517  5320  0  18  100  /conpartment/suspension/roadwheels/left.rdwhl/lt3.rdwhl/lt3.tire.r: 

518  5321  0  1  49  /conq)artment/suspension/roadwheels/left.rdwh]/lt3.rdwh]/lt3.rim.r: 

519  5322  0  1  100  /coinpartment/suspension/roadwheels/left.rdwhl/lt3.rdwhl/lt3.flg.r: 

520  5323  0  1  100  /conq)artment/suspension/roadwheels/leftrdwhl/lt3.rdwhl/lt3.hub.r: 

521  5324  0  1  100  /conq)artnient/suspension/roadwheels/left.rdwh]/lt3.rdwhl/lt3.arm.r: 

586  5326  0  1  100  /conq)artinent/suspension/torsionbars/lLtorsion.bar/lt3.torbar.r: 

599  5327  0  1  100  /con^artnient/su^nsion/torsionbars/lLtorsion.arms/lt3.tor.ann.r: 

522  5330  0  18  100  /conq)artnient/suspension/roadwheels/leftrdwhl/lt4.rdwhl/lt4.tire.r: 

523  5331  0  1  49  /conq)artinent/suspension/roadwheels/lefLrdwh]/lt4.rdwhl/lt4.rim.n 

524  5332  0  1  100  /con5)artinent/suspeiision/roadwheels/left.rdwh]/lt4.rdwhl/lt4.flg.n 

525  5333  0  1  100  /conq)artinent/su^ension/roadwheels/left.rdwh]/lt4.rdwh]/lt4.hub.r: 

526  5334  0  1  100  /coii^)artnient/suspensi(Mi/roadwheels/leftrdwhl/lt4.rdwh]/lt4.arm.r 

587  5336  0  1  100  /conq)artnient/suspensic»/torsionbars/luorsion.bar/lt4.torbar.r; 

600  5337  0  1  100  /conq)artment/suspension/torsionbars/lttorsion.arms/lt4.tor.ann.r: 

527  5340  0  18  100  /con5)artment/suspension/roadwheels/leftrdwh]/lt5.rdwW/lt5.tire.r: 

528  5341  0  1  49  /coiiq)artnient/suspeiisioii/roadwheels/left,rdwIil/lt5.rdwhl/lt5.rim.r: 

529  5342  0  1  100  /con^artnient/suspension/roadwheels/left.rdwhl/lt5.rdwhl/lt5.flg.r: 

530  5343  0  1  100  /compartment/suspension/roadwheels/left.rdwhl/lt5.rdwhl/lt5.hub.r: 

531  5344  0  1  100  /conq)artnieiit/suspension/roadwheels/leftrdwh]/lt5.rdwhl/lt5.ann.r: 
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588  5346 

601  5347 

532  5350 

533  5351 

534  5352 

535  5353 

536  5354 

589  5356 

602  5357 

542  5400 

543  5401 

544  5402 

545  5403 

546  5404 

578  5406 

591  5407 

551  5410 

547  5411 

548  5412 

549  5413 

550  5414 

579  5416 

592  5417 

552  5420 

553  5421 

554  5422 

555  5423 

556  5424 

580  5426 

593  5427 

557  5430 

558  5431 

559  5432 

560  5433 

561  5434 

581  5436 

594  5437 

562  5440 

563  5441 

564  5442 

565  5443 

566  5444 

582  5446 

595  5447 

567  5450 

568  5451 

569  5452 

570  5453 


100  /con^artincnt/suspensi(M/torsionbars/lttorsion.bar/lt5  .torbar.n 
100  /con^artmeiit/suspension/torsionbars/lLtorsion.aniis/lt5.tor.arm.r: 

100  /conq)artment/suspensi(ffl/roadwheels/left.rdwhl/lt6.rdwM/lt6.tire.r: 

49  /con5)arttnent/suspensi(M/roadwheels/lefLrdwhl/lt6jdwhl/lt6.rim.r; 
100  /con^artment/suq)cnsicm/roadwhecls/left.rdwhl/lt6.rdwhl/lt6.flg.r: 
100  /conipartnient/suspensi(M/roadwheels/left.rdwhl/lt6jdwhl/lt6.hub.r: 
100  /con^artinent/suspensicHi/roadwheels/lefit.rdwhl/lt6j:dwM/lt6.ann.r: 

1 00  /conq)artinent/suspensi(M/torsionbars/lLtorsion.bar/l^.torbar.n 
100  /rr>mpartmfinf/suspensi(m/torsionbars/lLtorsion.arnis/It6.tOf.ann.r: 

100  /conq)aiiment/suspensi(xi/roadwheels/righLrdwh]/rtljdwhl/rtl.tire.r: 
49  /conpartnieiit/suspeiisi(Mi/roadwheels/righLrdwW/rtl.rdwlil/rtl.riin.r: 
100  /compartment/suspensicBi/roadwheels/righLrdwlil/rtl  .rdwhl/rtl  .flg.r: 
100  /compartment/suspensicM/roadwhecls/righLrdwhl/rtl  .rdwhl/rtl  .hub.r: 
100  /compartnicnt/suspensi{Xi/roadwheels/righLrdwhl/rtl.rdwhl/rtl.ann.r: 
100  /compartmcnt/suspensi(M/torsionbars/rLtorsion.bar/rtl.torbar.r: 

100  /conq)artiiient/suspension/torsionbars/rLtorsioii.arnis/rtl.tor.ann.r: 

100  /compartnicnt/suspensic«i/roadwhcels/righLrdwhl/rt2,rdwhl/rt2.tire.r: 
49  /conq)artment/suspensicm/roadwheels/rightrdwhl/rt2j:dwhl/rt2.rim.n 
100  /con:5)artment/suspensi(Mi/roadwhecls/rightrdwhl/rt2jdwhl/rt2.flg.r: 
100  /conq)artinent/suspensi(ffl/roadwheels/righLrdwh]/rt2jdwhl/rt2.hub.r: 
100  /compartment/suspensi(Mi/roadwheels/righLrdwhl/rt2.rdwhl/rt2.arm.r: 
100  /coirpartment/suspcnsi(»/torsionbars/rLtorsion,bar/rt2,torbar.r: 

100  /coinpartment/suspensic«/torsionbars/rttca'sion.arnis/rt2.tor.ann.r: 

100  /compartment/suspensi(M/roadwheels/righLrdwhl/rt3.rdwhl/rt3.tire.r: 
49  /conq>artment/suspension/roadwheels/rightrdwhl/rt3.rdwhl/rt3.rim.r: 
100  /coiiq)artment/suspensi(Hi/roadwheels/righLrdwhl/rt3j:dwhl/rt3.flg.r: 
100  /conq)artment/suspensi(»/roadwheels/righLrdwhl/rt3j:dwhl/rt3.hub.r: 
100  /coir5)artnient/suspensi(Xi/roadwheels/righLrdwhl/rt3jdwhl/rt3.arm.r; 
100  /compartment/suspensic«i/torsionbars/rLtc»rsion.bar/rt3.torbar.r: 

100  /romparfmpnt/siispension/torsionbars/rt.torsioP.arms/rt3.tCM:.ann.r: 

100  /coiiq)artment/suspensi(M/roadwheels/righLrdwh]/rt4.rdwhl/rt4.tire.r: 
49  /con^artinent/suspensi(®/roadwheels/rightrdwlil/rt4.rdwh]/rt4.riin.r: 
100  /compartnient/suspensi(Mi/roadwheels/righLrdwhl/rt4jdwhl/rt4.flg.r. 
100  /compartment/suspensiCMi/roadwheels/righLrdwhl/rt4.rdwhl/rt4.hub.r: 
100  /conq)artment/suspension/roadwheels/righLrdwhl/rt4.rdwhl/rt4.arm.r: 
100  /compartment/suspension/torsionbars/rLtorsion.bar/rt4.torbar.r. 

100  /compartment/suspensicm/torsipnbars/rttCM*sion.arnis/rt4.ta:.arm.r: 

100  /conipartment/suspensiOT/roadwheels/righLrdwhl/rt5.rdwhl/rt5.tire.n 
49  /conipartment/suspensi(Mi/roadwheels/righLrdwhl/rt5.rdwhl/rt5.rini.r: 
100  /coinpartment/suq)ensioii/roadwheels/rightrdwh]/rt5.rdwh]/rt5.flg.r: 
100  /con^artinent/suspension/roadwheels/right.rdwhl/rt5.rdwhl/rt5.hub.r: 
100  /compartment/suspensicMi/roadwheels/righLrdwhl/rt5.rdwhl/rt5.arm.r: 
100  /compartment/suspensic«i/torsionbars/rttcirsion.bar/rt5.torbar.r: 

100  /conq)artment/suspensicai/torsionbars/rLtorsion.anns/rt5.tca:.ann.r; 

100  /compartment/suspension/roadwhecls/righLrdwhl/rt6.rdwhl/rt6.tire.r: 
49  /compartment/suspension/roadwheels/rightrdwhl/rt6.rdwhl/rt6.rim.r: 
100  /conq)artment/suspension/roadwheels/righLrdwhl/rt6.rdwhl/rt6.flg.r: 
100  /compartment/suspension/roadwheels/righLrdwh]/n6.rdwhl/rt6.hub.r; 
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571  5454 
583  5456 
596  5457 
590  5500 

193  6000 

194  6001 


1  100  /con]partment/su^nsi(M/roadwheels/rightrdwhl/rt6.rdwhl/rt6.ann.r: 

1  100  /conq)artincnt/suspension/torsionbars/rLtorsion.bar/rt6.torbar.n 

1  100  /coii^artinent/siispension/torsionbars/rLtQrsion.anns/rt6.tor.ann.r: 

1  100  /conipartnicnt/suspension/torsionbars/torbar.coverj:: 

1  90  /conpartment/hull/hull.int/hull.clcctrica]/hull.elec/starter.r: 

1  90  /conipartmcnt/huIl/hull.ini/hull.electrica]/huIl.elec/generatorx 


195  6002  0  8  7  /con^artnient/hul]/huIl.int/hull.electrical/huIl.elec/batteries.r: 

197  6003  0  1  20  /conq)artinent/hull/hulI.inl/hull.electrical/hull.elec/gage.panel.r: 

201  6004  0  5  100  /coiTq)artment/hul]/hull.int/hull.electrical/hull.eledstarter.relay.r: 

198  6005  0  1  20  /coiiq)artnjeiit/hull/hull.int/hull.electrical/hull.elec/ir.powerpack;.r: 

207  6006  0  1  100  /con^artinent/hul]/huIl.int/hull.clectrical/hull.clec/gen.contrl.box,n 

199  6007  0  1  30  /conq)artiiient/hull/hull.iiil/hull.electrica]/huU.elec/inasier.ciitrl.r: 

202  6008  0  1  30  /con^artinent/hull/hull.mt/hull.electrica]/hull.elec/tur.pwr.relay.r. 

203  6009  0  1  20  /conq)artincnt/hul]/hull.int/hull.clectrical/hull.elec/inaster.relay.r: 

200  6015  0  1  100  /coiiq)artineiit/hull/hull.int/hull.electrical/hull.elec/slipjing.r: 

196  6050  0  1  100  /con:^artinent/hiiII/huU.int/hull.electrica]l/hull.elec/elec.cable.r: 

204  6100  0  1  30  /conq)artinent/hull/hull.int/hull.electrica]/hull.elec/powerpaclc/powepack.moLr: 

205  6101  0  21  86  /coiiipartment/hu]]/huILint/hu]l.electrica]/huIl.elec/poweipack/iapack.tank..r 

206  6102  0  1  20  /conq)artment/hu]l/hull.int/hull.clectrical/hull.elec/powerpack/accumulator.r: 


208  6250  0  5  75  /coiiroartiiient/hul]/hull.int/hull.clectrica]/dr.mterj: 


331  6500  0  1  100  /conq)artincnt/tinTet/tun:eLint/tur.electrica]/tur.elec/tur.cables.n 

332  6501  0  1  40  /conq)artiiicnt/tuiTet/tun:eLint/tur.electrical/tur.elec/ventil.motr: 

333  6600  0  1  100  /conq)artmcnt/tuJTet/turrctint/tur.electrical/cupola.elec/cpnl.asmbly.r: 

334  6601  0  1  100  /coim)artinent/tuiTet/turretint/tur.electrical/cupola.elec/cl.md.swtch.r: 


335  6602  0  1  100  /coiiq)artnicnt/tiuTet/turreLint/tiir.clectrical/cupola.elec/ctrigger.r. 

336  6610  0  1  100  /coii5)artmcnt/tun:et/tuiTeLint/tur.clectrical/cupola.elec/clwl3/clwl31.r; 

337  6611  0  1  100  /conq)artincnt/tuiTet/tuiTetint/tur.electrica]/cupola.elec/clwl3/clwl32.n 

338  6612  0  1  100  /conpartinent/turret/turretint/tur.electrical/cupola.elec/clwl3/clwl33.r: 

339  6613  0  1  100  /con:5>artment/turret/tuiTeLint/tur.elcctrical/cupola.elec/clwl3/clwl34.r: 

340  6614  0  1  100  /con5)artment/turret/turreLint/tur.electrica]/cupola.elec/clwl3/clwl35.r: 

341  6615  0  1  100  /con5)artinent/turret/tuireLint/tur.electrical/cupola.elec/clwl3/clwl36.r: 

342  6617  0  1  100  /con5)artment/turret/turrcLint/tur.elcctrical/cupola.elec/clwl3/clwl37.r: 

343  6618  0  1  100  /conq)artnient/tuiTet/tiiireLmt/tiir.electrical/cupola.elec/clwl3/clwl38.r: 

344  6620  0  1  100  /conq)artnient/turret/turreLint/tur,electrical/cupola.clec/clwl3/clwl39.r; 

345  6621  0  1  100  /conq)artmcnt/tuirct/turreLint/tur.electrical/cupola.elec/clwl3/clwl310.r: 

346  6622  0  1  100  /con5)artment/turret/turretint/tur.electrica]/cupola.elec/clwl3/clwl311.r: 

349  6630  0  1  100  /conq)artinent/turret/tuireLint/tur.electrical/cupolaelec/clwl5/clwl51.r: 

350  6631  0  1  100  /conq)artment/turret/turretint/tur.electrical/cupola.elec/clwl5/clwl52.r: 

351  6632  0  1  100  /con5)artmcnt/turret/turreLint/tiir.electrical/cupola.elec/clwl5/clwl53.r: 

352  6633  0  1  100  /con:q)artinent/tuiret/turreLint/tur.electrical/cupolaelec/clwl4/clwl41.r: 

353  6650  0  1  100  /con^artment/tuiTet/turreLint/tur.electrical/cupola.elec/ctenn.brds/cctbl.r: 

354  6651  0  1  100  /conq)artment/tun'et/tiUTetint/tur.electrical/cupola.elec/ctenn.brds/cctb2.r: 

347  6660  0  1  100  /coriipartinent/tmet/tuiiTeLint/tur.electric^cupola.elec/q)erisq).ltsys/clLiiistr 

348  6661  0  1  100  /conpartixient/tun«t/tmieLmt/tur,electrica]/cupolaelec/q>erisq)Jtsys/clLsvii^ 

355  6700  0  5  75  /conq)artment/turret/turretint/tur.electrical/tur.con]mo/radios/radiol.r: 

356  6701  0  5  75  /con^artmcnt/turret/turretint/turxlectrical/turxonimo/radios/ra^^^ 

357  6702  0  5  75  /coii:^artinent/turret/tun:eLiiit/tur.electrical/tur.commQ/radios/radio3.r: 

358  6750  0  5  75  /cornpartment/turret/turiieLint/tur.electrical/tur.coiiraK»^tur.interconis/ca^ 
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359  6751 

360  6752 
41  7000 

371  7500 
370  7510 

374  7513 

378  7517 

372  7530 

379  7537 

384  7540 

385  7541 

386  7542 

387  7543 

388  7544 

389  7545 

390  7546 

391  7547 

373  7550 

375  7600 

376  7601 

377  7700 

380  7800 

381  7801 

382  7801 

383  7803 

257  8000 

258  8001 

259  8101 

260  8102 
261  8200 
262  8201 

263  8203 

264  8204 

209  9005 

210  9006 
216  9010 

217  9014 

218  9020 

214  9300 

215  9301 
369  9510 

363  9700 

364  9701 

365  9702 

366  9705 

367  9706 

368  9707 


i. 


/conq)artmcnt/turret/turreLmt/tur.electrical/tur.coinmo/tur,intercoms/ldr.inter.r: 

/(XMi^)artnirait/timei/turreLmt/tur.electrical/tin:.cc}nmic)/ttajnterc^ 

/c<Miq)artment/hul]/hull.mt/h.firecontrol/dr.pcri.r: 

/coiiq)artinent/tuiret/turreLini/firecontrol/periscopes/ldr.peri.n 

/ccHiq)artnient/turret/turreLint/firecontrol/periscopes/gun.peri.r: 

/con5)artinent/turret/turretint/firecontrol/gun.telescq)Cj: 

/conq)artment/turret/turretini/firecontrol/gviimer.cnlrl.r: 

/conq)artraent/turrct/turreLint/firecontrol/periscopes/com.peri.n 

/conq)artment/tun«t/turreLmt/firecontro]/coin.cntrl.r: 

/conq)artment/turrct/turreLint/firec(M«rol/coin.vision,b]ks/com.vb  1  .r: 

/conq)artment/turret/turrcLint/firecontrol/coiii.vision.blks/com.vb2.r: 

/conq)artmeiit/turret/tuiTeLint/firecontrol/coin.vision.b]ks/com.vb3.r: 

/c<Miq)artnient/turret/turreLint/firecontrol/coiii.vision.b]ks/com.vb4.r: 

/coiiq)artinent/turret/turreLint/firecontro]/com.vision.blks/corn.vb5.r: 

/conq)artment/turrct/turretmt/firecontrol/coin.vision.blks/com.vb6.r: 

/connpartinent/turrct/tuiTeLmt/firecontrol/com.vision.blks/com.vb7.r: 

/conq)artiiient/tuiTct/turreLini/firecontrol/com.vision,bIks/com.vb8.r; 

/conq)artinent/turret/turrcLini/firecontrol/range.finder.r: 

/conq)artnient/turret/tiiireLini/firecontrol/trav.inech.n 

/conq)artment/turrct/turreLint/firecontrol/elev.mech.n 

/conq)artincnt/turret/turretmt/firecontrol/bal.computer.n 

/compartment/turrct/turreLini/firecontrol/cup.azi.grbxj: 

/coin)artment/turret/tuireLint/firecontrol/cup.ele.anns/cel.mech.rl: 

/con^artinent/turret/tiiiTeLmt/firecontrol/cup.ele.anns/cel.mech.r2: 

/conipartiiient/turrct/turret.int/firecontrol/cup.ele.anns/cel.mech.r3: 

/coii5)artiiient/huII/hull.ext/hull.exLinisc/fenders/ltfender.r: 

/conq)artinent/hull/hull.cxt/hull.cxLiiiisc/fenders/rt.fender.n 

/compartment/hull/hull.ext/hull.exLiiiisc/stowage.boxes/lLstow.box.r: 

/con5)artinent/hul]/hull.ext/hull.exLnusc/stowage.boxes/rLstow.box.r: 

/conq)artmcnt/hulI/hull.ext/hull.exLinisc/headlights/ltJieadlight.r: 

/coiiq)artinent/huIl/huIl.ext/hull.exLinisc/headlights/rLheadlighLr: 

/con5)artinent/hull/huIl.ext/hull,exLinisc/taillights/lttaiIlightr: 

/coinpartinent/hull/hull.ext/hiiII.exLimsc/taiIlights/rttaillighLr: 

/conq)artment/huIl/hull.int/hull.misc.mt/extmgiiishers/cxtin.driver.r: 

/coiiq)artinent/hul]/hull.mt/hull.inisc.mt/extmguishers/extin.crew.r: 

/connpartnicnt/hul]/hull.int/hulI.misc.int/person.heater.r: 

/coinpaitment/hull/huU.int/huII.misc.int/stow.box.hullj: 

/coiiq)artnient/huII/huU.int/hull.rmsc.mt/tur.flc)or.n 

/conq)artnient/hull/huli.int/hull,misc.int/dri.seat/dr,scaLn 

/coiiq)artment/huU/hull.int/hiill.misc.int/dr.helmeLr: 

/coin)artiiient/turret/turreLint/tiir.inisc.int/ventil.hood.n 

/conq)artment/turret/turretint/tur.niisc.int/tur.seats/coinm.  seat/comm,  seatr: 

/compartment/turrct/turretint/tur.misc.int/tiir.seats/load.seat/load.seat.r: 

/coiiq)artment/tun:et/turreLint/tur.niisc.int/tur.seats/gun.seat/gun.seat.n 

/con^artnient/turret/tiirretint/tur,rnisc.int/tur.helmets/coinm.hclmet.r: 

/conq)artment/turret/tun:etint/tur.misc.int/tur.helmets/ldr.helineLr: 

/conq)artnient/tunet/turreLmt/tur.rmsc.int/tur.helmets/gun.helmeLr: 


33 


Intentionally  Left  Blank 


34 


NO.  OF 

COPIES  ORGANIZATION 

2  DEFENSE  TECHNICAL  INFO  CTR 
ATTN  DTIC  DDA 

8725  JOHN  J  KINGMAN  RD 
STE0944 

FT  BELVOIR  VA  22060-6218 

1  DIRECTOR 

US  ARMY  RESEARCH  LAB 
ATTN  AMSRL  OP  SD  TA 
2800  POWDER  MILL  RD 
ADELPHI  MD  20783-1145 

3  DIRECTOR 

US  ARMY  RESEARCH  LAB 
ATTN  AMSRL  OP  SD  TL 
2800  POWDER  MILL  RD 
ADELPHI  MD  20783-1145 

1  DIRECTOR 

US  ARMY  RESEARCH  LAB 
ATTN  AMSRL  OP  SD  TP 
2800  POWDER  MILL  RD 
ADELPHI  MD  20783-1145 


ABERDEEN  PROVING  GROUND 

5  DIR  USARL 

ATTN  AMSRL  OP  AP  L  (305) 
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NO.  OF 
COPIES 


1 


1 


1 


1 


1 


1 


1 


1 


1 


ORGANIZATION 


NO.  OF 

COPIES  ORGANIZATION 


OSD  OUSD  AT 

STRT  TAC  SYS 

ATTN  DR  SCHNEITER 

3090  DEFNS  PENTAGON  RM  3E130 

WASHINGTON  DC  20301-3090 

ODDRE  AT 

ACQUISITION  AND  TECH 
ATTN  DR  GONTAREK 
3080  DEFENSE  PENTAGON 
WASHINGTON  DC  20310-3080 

ASST  SECY  ARMY  RESEARCH 
DEVELOPMENT  ACQUISITION 
ATTN  SARD  ZD  RM  2E673 
103  ARMY  PENTAGON 
WASHINGTON  DC  20310-0103 

ASST  SECY  ARMY  RESEARCH 
DEVELOPMENT  ACQUISITION 
ATTN  SARD  ZP  RM  2E661 
103  ARMY  PENTAGON 
WASHINGTON  DC  20310-0103 


1  ARMY  RESEARCH  LABORATORY 
ATTN  AMSRL  SL 
DR  WADE 

WSMR  NM  88002-5513 

1  ARMY  RESEARCH  LABORATORY 

ATTN  AMSRL  SL  E 
MR  MARES 
WSMR  NM  88002-5513 

1  ARMY  TRADOC  ANL  CTR 

ATTNATRCW 
MR  KIENTZ 
WSMR  NM  88002-5502 

1  ARMY  TRNG  &  DOCTRINE  CMND 

ATTN  ATCD  B 
FT  MONROE  VA  23651 

ABERDEEN  PROVING  GROUND 

1  CDR  USATECOM 

ATTN:  AMSTE-TA 


ASST  SECY  ARMY  RESEARCH 
DEVELOPMENT  ACQUISITION 
ATTN  SARD  ZS  RM  3E448 
103  ARMY  PENTAGON 
WASHINGTON  DC  20310-0103 

ASST  SECY  ARMY  RESEARCH 
DEVELOPMENT  ACQUISITION 
ATTN  SARD  ZT  RM  3E374 
103  ARMY  PENTAGON 
WASHINGTON  DC  20310-0103 


2  DIR  USAMSAA 

ATTN:  AMXSY-ST 
AMXSY-D 

4  DIR  USARL 

ATTN:  AMSRL-SL,  J  WADE  (433) 

AMSRL-SL-I,  M  STARKS  (433) 
AMSRL-SL-C,  W  HUGHES  (E3331) 
AMSRL-SL-B,  P  DEITZ  (328) 


UNDER  SEC  OF  THE  ARMY 
ATTN  DUSA  OR 
RM  2E660 

102  ARMY  PENTAGON 
WASHINGTON  DC  20310-0102 


ASST  DEP  CHIEF  OF  STAFF 
OPERATIONS  AND  PLANS 
ATTN  DAMO  FDZ  RM  3A522 
460  ARMY  PENTAGON 
WASHINGTON  DC  20310-0460 

DEPUTY  CHIEF  OF  STAFF 
OPERATIONS  AND  PLANS 
ATTN  DAMO  SW  RM  3C630 
400  ARMY  PENTAGON 
WASHINGTON  DC  20310-0400 
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NO.  OF 

COPIES  ORGANIZATION 


NO.  OF 

COPIES  ORGANIZATION 


1  COMMANDER 

NATIONAL  GRND  INTELL  CTR 
ATTN  lANG  RCC 
220  SEVENTH  ST 
CHARLOTTESVILLE  VA  22901 

6  DENVER  RESEARCH  INSTITUTE 

ATTN  LAWRENCE  ULLYATT 
2050  E  ILLIFF  AVE 
DENVER  CO  80208 

6  COMMANDER 

USA  TACOM 
ATTN  AMSTA  ZED 
WARREN  Ml  48397-5000 

25  COMMANDER 

NAWC  WEAPONS  DIV 

CODE  C  281 

CHINA  LAKE  CA  93555-6001 

11  UNITED  DEFENSE  LP 

ARMAMENT  SYSTEMS  DIVISION 

ATTN  PAT  DOLAN 

RUSS  DAVIS 

WARD  LILLBACK 

DAVE  WARWICK 

SUE  GREIMEL 

GREG  LAWRENCE 

BEACH  DAY 

CURT  STOLTZ 

ANTHONY  LEE 

BRIAN  KARIYA 

BRAD  DEVENS 

4800  EAST  RIVER  RD 

MINNEAPOLIS  MN  55421-1498 

1  UNITED  DEFENSE  LP 

ARMAMENT  SYS  DIV  DEPRO 
ATTN  BRUCE  SCHNURR 
4800  EAST  RIVER  RD 
MINNEAPOLIS  MN  55421-1498 

1  UNITED  DEFENSE  LP 

ARMAMENT  SYS  DIV  TVS 
ATTN  RON  WINTER 
4800  EAST  RIVER  RD 
MINNEAPOLIS  MN  55421-1498 

1  LOCKHEED  MARTIN 

M389 

ATTN  JOHN  HORTON 
4800  EAST  RIVER  RD 
MINNEAPOLIS  MN  55421 


ABERDEEN  PROVING  GROUND 

70  DIR.  USARL 

ATTN:  AMSRL-SL-B, 

P.  DIETZ  (328)(20  CP) 
AMSRL-SL-BA, 

J.  MORRISSEY  (1068)(5  CP) 
AMSRL-SL-BG. 

A.  YOUNG  (238)  (36  CP) 
AMSRL-SL-BL, 

M.  RITONDO  (328)(5  CP) 
AMSRL-SL-BS, 

D.  BELY  (328) 
AMSRL-SL-BV, 

R.  SANDMEYER  (247) 

K.  APPLIN  (247) 

P.  TANENBAUM  (247) 
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USER  EVALUATION  SHEET/CHANGE  OF  ADDRESS 


This  Laboratory  undertakes  a  continuing  effort  to  improve  the  quality  of  the  reports  it  publishes.  Your  comments/answers 
to  the  items/questions  below  will  aid  us  in  our  efforts. 

1.  ARL  Report  Number  ARL-TR-1054 _ Date  of  Rerrort  April  1996 _ 

2.  Date  Report  Received  _ _ _ — - 

3.  Does  this  report  satisfy  a  need?  (Comment  on  purpose,  related  project,  or  other  area  of  interest  for  which  the  report 

will  be  used.) _ _ _ _ _ — - - 


4.  Specifically,  how  is  die  report  being  used?  (Information  source,  design  data,  procedure,  source  of  ideas,  etc.) 


5.  Has  the  information  in  this  report  led  to  any  quantitative  savings  as  far  as  man-hours  or  dollars  saved,  operating  costs 
avoided,  or  efficiencies  achieved,  etc?  If  so,  please  elaborate - - - 


6.  General  Comments.  What  do  you  think  should  be  changed  to  improve  future  reports?  (Indicate  changes  to 
organization,  technical  content,  format,  etc.) _ _ _ _ 


Organization 

CURRENT  Name 

ADDRESS  _ _ 

Street  or  P.O.  Box  No. 

City,  State,  Zip  Code 

7.  If  inHiraring  a  Change  of  Address  or  Address  Correction,  please  provide  the  Current  or  Correct  address  above  and  the 
Old  or  Incorrect  address  below. 


Organization 


OLD  Name 

ADDRESS  _ 

Street  or  P.O.  Box  No. 


City,  State,  Zip  Code 

(Remove  this  sheet,  fold  as  indicated,  tape  closed,  and  maiL) 
(DO  NOT  STAPLE) 


